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SECTION 1.0

INTRODUCTION

Pursuant to Section III of the Statement of Work (Appendix II) attached to the Unilateral
Administrative Order (UAO) dated May 1998, this document is being submitted to fulfill the
requirement to prepare a Final Design Report for Remedial Work Element I - Soil Remediation
and Remedial Work Element II - Ground-Water Remediation.

The Tutu area of Saint Thomas has been the focus of an ongoing Environmental
Protection Agency (EPA) directed investigation subsequent to July 1987. EPA’s investigative
activities were precipitated as a result of the detection of volatile organic compounds (VOCs) in
several potable wells located within the northern portion of the Tutu aquifer basin. Specifically,
sampling conducted by Roy F. Weston in July 1987, on behalf of EPA, identified the presence of
synthetic chlorinated organic compotinds and aromatic hydrocarbons at variable concentrations
and in sporadic locations within a ﬁumb‘er of ground-water production wells in the Tutu area.
Subsequent to July 1987, periodic water quality sampling of potable wells has been conducted by
EPA. Additional site inspections, document reviews, and sampling activities have been
implemented in an attempt to ide_ntify potentially responsible parties (PRPs).

In 1992 EPA directed the Tutu Environmental Investigation Committee (TEIC),
comprised of Texaco Caribbean, Inc. and Esso Standard Oil, to implement a joint hydrogeologic
investigation within the Tutu area. In an attempt to characterize the extent and sources of
ground-water contamination, monitoring wells were installed, soil/ground-water samples were
collected, and aquifer hydraulic information obtained. Findings from this investigation were
presented by Geraghty & Miller in a Technical Memorandum (Tech Memo II) dated May 1993.

This investigation program represented the first step in the iterative process through which a
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comprehensive Remedial Investigation/Feasibility study (RI/FS) for the Tutu area was
developed.

To address data gaps identified in the Tech Memo II, Geraghty and Miller developed a
Phase II RI program in 1993. This program was submitted to EPA in December 1993, and
subsequently approved and implemented in 1994. Findings of the Phasg II RI were presented in
a Phase II RI Report dated April 1995.

In addition to the valley-wide RI activities conducted by EPA and TEIC, several PRPs
have - conducted site-specific investigations. Specifically, Esso commissioned several site
investigations of the Tutu service station which were implemented in a phased-approach and
included the following significant tasks:

e assessment of soil quality proximal to former gasoline storage tanks;

¢ determination of environmental conditions adjacent to potential on-site source areas

including the gasoline dispenser island, former location of hydraulic lifts, oil/water
separators, and existing gasoline storage tank field;

¢ characterization of hydrogeologic conditions beneath and adjacent to the site; and

o determination of ground-water quality on site, as well as upgradient and
downgradient of the service station.

EPA issued a Record of Decision (ROD) dated August 5, 1996 which set forth EPA’s
selected remedy. The major components of the selected remedy as it relates to the Esso service
station include the following two Remedial Work Elements:

Remedial Work Element 1 - Soil Remediation

* Institutional controls to place limitations on property usage;
* Institutional controls to ensure excavation or disturbance of soils will not occur
without permit approval, proper worker-protection precautions, and monitoring for

fugitive emissions;



Institutional controls to prohibit excavation, transportation, and use of soil or rock
from impacted areas with EPA and DPNR approval,
Soil Vapor Extraction (SVE) treatment and bioventing of impacted soil; and

Thermal oxidation for off-gas treatment.

Remedial Work Element II - Ground-Water Remediation

Implement Source Control Program (SCP) including the installation and operation of

extraction wells and an air stripper to address impacted ground water.

In accordance with the ROD, a Remedial Design Investigation was implemented to:

Delineate the extent of impact to vadose zone soils adjacent to the north oil/water
separator and dispenser island;

Define the extent of the perched water zone and the phase-separated hydrocarbons in
the yici_nity of the north oil/water separator;

Quantify site-specific vadose zone characteristics to establish soil cleanup criteria;
and

Collect requisite data to design a soil vapor extraction and ground-water collection
remediation system.

Field investigation activities were performed during the period from September 16, 1996

to October 16, 1996. Based upon the investigative information collected during the Remedial

Design Investigation, a Source Control Program was developed. The objectives of the Source

Control Program are as follows:

Remove phase-separated hydrocarbons present in the perched water zone on site and
the shallow portion of the bedrock aquifer both on site and off site;

Remediate vadose zone soils to ensure potential leaching of contaminants from
unsaturated soil to the water table does not result in ground-water concentrations
above Federal Maximum Contaminant Levels (MCLs); and

Hydraulically capture and remediate volatile aromatic hydrocarbon plume present in
the overburden and shallow bedrock.




The investigation findings and a conceptual design for the components of the Source
Control Program were presented in the Remedial Design Investigation/Source Control Program
Report (FES, 1997). The remedial system will involve the following:

e Soil vapor extraction (SVE) and bioventing of vadose zone soils;

e Removal of phase-separated hydrocarbons using both fluid extraction and vapor
extraction/bioventing; and

¢  Ground-water recovery and treatment with an air stripper.

This document is being submitted in fulfillment of the fequirement for submission of the
FinallDesi‘gn Report for Remedial Work Elements I and II. The report is organized as discussed
below, along with supporting appendices. Section 2 summarizes the site environmental setting

data and background information relative to the extent of soil and ground-water contamination.

~ Section 3 describes the objectives and design criteria, Section 4 presents the basis of design, and

Section 5 discusses remedial system components and associated contingencies for Remedial
Work Elements I and II. Section 6 outlines performance criteria and performance contingency
measures. Institutional controls, permits, and access agreemerits for the site are described in
Sections 7, 8, and 9, respectively. Section 10 is the Construction Quality Assurance Project Plan
(CQAPP). Accompanying appendices include: Calculations, Previous Investigative/Pilot Testing
Results, and Miscellaneous Basis of Design Information (Appendix A), Site Permits (Appendix
B), and the Access Agreement (App’endfx C). Separately bound documents which accompany
this report include: the Project Manual (which includes Technical Specifications), the Technical
Drawings package, and the Operations and Maintenance (O&M) Manual which includes the

Sampling and Monitoring Plan (SAMP) and the Post-Remediation Monitoring Plan.




SECTION 2.0

SUMMARY OF SITE ENVIRONMENTAL CONDITIONS

2.1 Site Geology and Hydrogeology

The geologic sequence at the Esso Tutu Service Station consists of fill and
unconsolidated Quaternary sediments overlying volcanic bedrock. The fill material varies in
thickness from 2 to 3 feet at the northern property boundary to approximately 10 to 15 feet in the
southwestern portion of the site. In general, the fill consists of a fine sand/silt/clay matrix
surrounding angular rock fragments. In certain areas, such as the southwestern corner of the site,
the fill material also includes cobbles and construction debris. Beneath the fill are
unconsolidated alluvial and colluvial deposits and weathered bedrock. These sediments range in
thickness from 2 feet in the northern portion of the site to approximately 5 to 6 feet in the
southwestern corner of the property. These deposits can best be characterized as a poorly sorted
mixture of clay, silt, sand, gravel and cobbles. Weathered bedrock (saprolite) at the site is
composed of dense silt and clay, extending from depths ranging from 4 feet to 20 feet below the
ground surface.

Bedrock in the vicinity of the Esso Tutu Service Station consists of two volcanic
formations: the Water Island Formation and the Louisenhoj Formation. The Water Island
Formation is composed primarily of basaltic flows and breccias. It is unconformably overlain by
the Louisenhoj Formation which consists of pyroclastic to epiblastic, augite-andesite tuffs and
breccias. Locally, the base of the Louisenhoj Formation consists of the Cabes Point
Conglomerate, which contains well-rounded and well-sorted pebbles and cobbles of the older
Water Island Formation (Donnelly 1959 and 1966). The depth to competent bedrock varies from

5 feet along the northern property boundary to 20 feet in the southwestern portion of the site.
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Ground water at the Esso Tutu Service Station is present in two separate units: a shallow
perched water zone and the regional water table aquifer. A localized perched ground-water zone
is present in the southwestern portion of the station property, proximal to the north oil/water
separator (Figure 2-1). Perched ground-water conditions are manifested as a result ‘of a
permeability gradient between fill deposits and saprolitic strata. The increased clay content and
limited permeability of the saprolite inhibits vertical transport through the vadose zone. Perched
water condiﬁons were not encountered during soil boring advancement north of the north
oil/water separator or in the area of the dispenser island/underground storage tanks (USTs).
Similarly, perched water conditions were not encountered at monitoring well SW-8 or the MW-9
cluster, effectively defining the spatial extent of the perched ground water beneath the site.
Depth to water in the perched zone is approximately 9 feet to 10 feet below grade.

Considering both the limited spatial extent of the perched water zone and the site
lithology, horizontal ground-water migration in this unit is thought to be minimal. Ground-water
elevation data suggest that there is little, if any, hydraulic interaction with the underlying water
table aquifer. Information collected during ground-water pumping tests, as well as ground-water
monitoring events, demonstrate that water levels in the two units fluctuate independently.
Historically, ground-water elevations in the perched zone have been consistently 8 feet to 10 feet
higher in elevation than water levels in the water table aquifer as demonstrated by comparing
hydrographs for SW-7 (located in the perched zone) with hydrographs for SW-2 and SW-8
(located outside the perched zone). Hydrographs are included in Appendix A.

The source of hydraulic recharge, if any, to the perched zone has not been specifically
identified. fhe presence of pavement and above ground structures both on and proximal to the
site, reduce the pofential for surface water/precipitation infiltration. Observations recorded

during the completion of soil borings and trenches north of the oil/water separator and/or
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dispenser island demonstrated the absence of moisture in subsurface deposits, despite the
termination of borings/trenches upon the bedrock surface. One potential recharge source may be
the cistern located beneath the station building. The cistern had received water from the roof
drainage system prior to the impact of Hurricane Marilyn in Fall 1995. Subsequently, the cistern
has been replenished with shipments of water delivered once or twice per week (water from the
cistern is presently used in the station rest rooms).

Ground water associated with the water table aquifer is present at depths of 17 to 20 feet
beneath the site. Although chemical propeities of the water table aquifer vary with depth,
shallow and deep portions of the aquifer are believed to comprise a single hydrbgeologic unit.
Regional ground-water flow beneath the site is generally north to south, under an approximate
hydraulic gradient of 0.03 (Figure 2-2). Vertical ground-water elevation measurements suggest a
slight downward gradient ranging from 0.0035 to 0.01.

Aquifer characteristics have been quantified through a series of single-well hydraulic
conductivity tests (i.e., slug tests) and short terin constant rate pumping tests. Single-well
hydraulic conductivity tests indicate that the permeability of the shallow fractured bedrock
beneath the Esso Tutu Service Station ranges from 4.61 x 10-6 ft/min to 1.55 x 104 ft/min. The
calculated hydraulic conductivity value for the deeper portion of the fractured bedrock (well
location DW-1) was 1.01 x 10-5 ft/min. The low permeability of the shallow fractured bedrock
is demonstrative of the limited fracture density proximal to the service station site. Ground-
water pumping tests, conducted at a rate of 0.5 gpm in wells SW-1, SW-3, SW-7 and CHT-2,
demonstrated hydraulic conductivity values ranging from 4.0 x 10-6 ft/min to 1.3 x 10~3 f/min.
Most calculated hydraulic conductivities were within the range of 10-4 ft/min to 10~ ft/min.

Hydraulic conductivity data for the aquifer pumping tests, in conjunction with ground-

water gradient information, indicate that ground-water velocity in the area of the Esso Tutu
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Service Station is relatively slow. Employing the geometric mean of the hydraulic conductivity
data (0.0001 ft/min) for the shallow aquifer monitoring wells, and assuming an effective porosity
of 0.15 for the shallow bedrock zone, produces a calculated ground-water velocity of
approximately 10.5 feet per year. Pumping test results and hydraulic conductivity calculations

are discussed in greater detail in Section 4.2.1.

2.2 Contaminants of Concern

As defined in the August 5, 1996 Record of Decision (ROD), specific contaminants of
concern for the entire Tutu Wells NPL Site include volatile aromatic hydrocarbons such as
benzene, toluene, ethylbenzene, xylenes (BTEX) and chlorinated volatile organic compounds

(CVQCs) including tetrachloroethene, trichloroethene, dichloroethene, and vinyl chloride.

2.3 Extent of Soil Impact (Remedial Work Element I)
Two areas within the unconsolidated vadose zone soils at the Esso Tutu Service Station
have been identified as being impacted: 1) the area surrounding and downgradient (i.e., south) of

the north oil/water separator; and, 2) the former dispenser isiand and product distribution lines.

2.3.1 North Qil/Water Separator

Soil quality proximal to the north oil/water separator was defined during previous
sampling programs implemented in 1993 and 1996. Samples SS-1, SS-3, SS-4, SS-5, SS-6, SS-
7, and SS-8 were collected on the western side of the separator following excavation and
removal of the effluent pipe in 1993 (Figure 2-3). Ten soil borings were drilled proximal to the
north oil/water separator in 1996 to: 1) delineate the extent of impact north of the separator; and

2) characterize the contaminant levels associated with the perched water conditions south of the
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separator (proximal to well SW-7). Borings B-16 and B-17 were installed north of the separator
and borings B-i, B-2, B-5, B-6, B-7, B-15, B-18, B-19, and B-20 were drilled south of the
separator (Figure 2-4).

Analytical data from these sampling events detected the presence of aromatic
hydrocarbons (e.g., BTEX), polynuclear aromatic hydrocarbons (PAHs), and to a lesser extent
CVOCs. CVOCs were detected only in soil samples collected from a test pit to the west of the
separator in 1993. No CVOCs were detected in soil boring samples collected in 1996. CVOCs
are limited to the shallow soils adjacent to the north oil/water separator; they were not
widespread in the perched water zone. The following discussion summarizes the conclusions
regarding the distribution of these different compounds presented in the Remedial Design
Investigation/Source Control Program Report (FES, 1997).

Aromatic hydrocarbon compounds, present in the vicinity of the north oil/water
separator and the alleyway to the south of the separator, were detected at the highest
concentrations in soil samples SS-1 (9 feet), SS-3 (3 feet), SS-7 (5 feet) and SS-8 (7 feet), all
collected from a test pit located immediately west of the separator (Table 2-1). Highest detected
compound concentrations included toluene, ethylbenzene, and xylenes, with a maximum
reported total BTEX concentration of 142.3 milligrams per kilogram (mg/kg). Samples SS-4 and
SS-5, collected abouit 8 feet west of the separator, contained total BTEX levels of 29.8 mg/kg
and 36.0 mg/kg, respectively. Aromatic hydrocarbons were not detected in Sample SS-6, located
about 12 feet west of the separator and adjacent to the western property boundary, effectively
delineating the western extent of aromatic impact. Samples collected from south of the separator
(B-5, B-6, B-7, B-15, and B-20) demonstiated low concentrations of total aromatic hydrocarbons
(less than 1 mg/kg), delineating the southern extent of soil impact (Table 2-2). Bofings B-16 and

B-17 effectively delineate the extent of aromatic compounds north of the separator.
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CVOCs were observed in the soil samples collected from the test pit immediately to the
west of the north oil/water separator, except for sample SS-6. Compounds detected including
1,2-dichloroethene (1,2 DCE), trichloroethene (TCE), tetrachloroethene (PCE), and 1,1,1-
trichloroethane (1,1,1-TCA). Samples SS-3, SS-7, and SS-8 exhibited the highest CVOC
concentrations with total CVOC concentrations of 5.12 mg/kg, 0.67 mg/kg, and 2.19 mg/kg,
respectively (Table 2-2). Individual compounds observed at the highest concentrations included
1,2 DCE (3.2 mg/kg, sample SS-3) and PCE (1.5 mgkg, sample SS-8). CVOCs organic
compounds were not detected in any of the 25 samples analyzed during the 1996 RD
Investigation.

The presence and distribution of PAH compounds mimicked that of the aromatic
compounds. In general, the highest levels were reported adjacent to the north oil/water separator
at depths of 3 to 7 feet (sarnples SS-3, SS-7, and SS-8). lndividual constituents detected at the
highest concentrations included naphthalene, phenanthrene, and pyrene. Sample SS-6 collected
along the western property boundary demonstrated non-detectable levels of all PAHs. Although
PAH compounds were observed in soil samples collected in the alleyway south of the separator
as well as north of the separator in sample B-16 (Table 2-2), the reported concentrations were
less than those observed adjacent to the separator.

In summary, field observations during the drilling of borings south of the north oil/water
separator demonstrated the highest concentrations of aromatic hydrocarbon and PAH compounds
in the 8 to 10 foot and 10 to 12 foot sample intervals. These sample intervals correlate with the
elevation of the perched water zone, aﬁd as such, contamination in this area has resulted from

horizontal transport of hydrocarbons on the perched water.
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2.3.2 Dispenser Island and Product Distribution Lines

Soil quality adjacent to the former dispenser island and product distribution lines has
been defined through previous sampling and investigative programs implemented in 1993, 1995,
and 1996. Soil borings SW-1, SW-2, and SW-3 (Figure 2-4) were drilled and sampled in 1993.
Ten soil borings were drilled in 1996; borings B-3, B-4, B-8, B-9, and B-10 were located
adjacent to the former dispenser island, while borings B-11, B-12, B-13, B-14, and B-24 were
located further west and adjacent to the service station building.

Analytical data obtained during these investigations demonstrated the sporadic presence
of BTEX and PAHs compounds. CVOCs were not detected in any samples collected adjacent to
the dispenser island and product delivery lines. The following discussion summarizes the
conclusions regarding the distribution of these compounds pr(_esented in the Remedial Design
Investigation/Source Control Program Report (FES, 1997).

Aromatic hydrocarbon compounds were detected in samples collected from boring B-3
drilled adjacent to the former pump island, as well as borings B-11 and B-13, completed adjacent
to the service station building. The maximum total BTEX concentrations in these three borings
were 1.1 mg/kg, 0.002 mg/kg, and 0.15 mg/kg, respectively. The depth of impact in these
borings was typically shallow (4 to 8 feet). BTEX compounds were either not detected or
reported at low estimated conceritrations in the remaining borings installed adjacent to the
former pump island. The highest BTEX concentrations were observed in samplés B-14 (47.2
mg/kg, 10 to 12 feet) and B-24 (236.7 mg/kg, 9 to 11 feet), but bsamples collected at shallower
depths in these same borings demonstrated low to non-detectable levels of BTEX compounds.
Field observations and the above analytical results suggest that the contamination associated
wifh the perched water zone encountered during investigation of the north oil/water separator

extends as far eastward as boring B-24 (Figure 2-1).



Samples from borings B-3, B-4, B-14, and B-24 were submitted for PAH analysis.
Analytical results for samples from borings B-3 and B-4 were reported at an elevated method
detection limit, generally less than 0.1 mg/kg. The distribution of PAH compounds in borings B-

14 and B-24 mimics that of the aromatic compounds.

2.4 Extent of Ground-Water Impact (Remedial Work Element IT)

Ground-water quality data indicate the presence of two distinct contaminant plumes
beneath the subject property: 1) a volatile aromatic hydrocarbon and dissolved PAH plume
emaﬂating from the north oil/water separator, and 2) a volatile aromatic hydrocarbon plume
originating from the dispenser island/distribution line area. The aromatic hydrocarbon plume
originating from the dispenser island area has impacted ground-water quality in the shallow
bedrock aquifer. Impact associated with the north oil/water separator is principally limited to the
perched ground-water zone. Phase-separated hydrocarbons have been associated with each of
the plumes. Although CVOCs were detected in a limited area of shallow soils (e.g., 3 to 7 feet
deep) adjacent to western edge of the north oil/water separator, CVOCs have not been detected
in water or phase-separated hydrocarbons associated with the perched water zone. CVOCs are
present in upgradient well MW-8 and are considered indicative of the regional impact to the Tutu

Aquifer from upgradient sources.

2.4.1 North Qil/Water Separator

Data characterizing ground-water quality in the perched water zone and downgradient of
the north oil/water separator has been obtained from monitoring well SW-7 (Figure 2-4).
Ground-water elevation data for well SW-7 indicates this well is screened within the perched

water zone and hydraulically separated from the water table aquifer. As depicted in Figure 2-1,
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the spatial extent of the perched zone is limited. The perched zone was not encountered during
the drilling of wells SW-3, SW-8, or CHT-2.

Ground-water quality monitoring at weil SW-7 over a 2.5 year period demonstrated
concentrations of individual BTEX analytes ranging from a minimum of 16 micrograms per liter
(ng/L) of toluene to a2 maximum of 171 pg/L of total xylenes (Table 2-3). Two sampling events
in 1994 demonstrated benzene concentrations of 99 ug/L and 160 pg/L.

Certain PAH compounds have also been observed in ground-water samples collected
from well SW-7, including naphthalene, fluorene, and phenanthrene. Individual concentrations
of PAH compounds have ranged from not detected to 96 jig/L (naphthalene). Chlorinated

volatile organic compounds have never been detected in ground-water samples from well SW-7.

‘The detection of PAH and aromatic compounds in well SW-7 is indicative of a release from the

north oil/water separator and consistent with the compounds observed in soil samples collected

following removal of the effluent pipe from the separator.

2.4.2 Dispenser Island and Product Distribution Lines

Monitoring wells characterizing ground-water quality proximal to the dispenser island,
distribution lines, and USTs include SW-1, SW-2, SW-3, and CHT-3 (Figure 2-4). Monitoring
wells MW-8, SW-8, CHT-7D, MW-10, and MW-10D are instrumental in defining the spatial
extent of the aromatic hydrocarbon plume emanating from the gasoline storage and dispensing
area.

Ground-water quality data from wells SW-1, SW-2, and SW-3 have consistently
demonstrated the presence of aromatic compounds. The highest reported concentrations were
observed at wells SW-1 and SW-3, with total BTEX concentrations ranging from approximately

55 milligrams per liter (mg/L) to 135 mg/L, respectively. Phase-separated gasoline was detected
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in well SW-3 during the 1996 sampling program. Although BTEX constituents were detected in
SW-2, reported concentrations were significantly less than those observed in SW-1 and SW-3.
During the September 1996 sampling event, individual BTEX compounds at SW-2 ranged from
a minimum of 18 pg/L (ethylbenzene) to a maximum of 220 pg/L (benzene). Data from well
SW-2 diiring the 1994 sampling events demonstrated slightly higher concentrations; however,
total BTEX levels were still less than 8 mg/L.

Aromatic hydrocarbon compounds (i.e., BTEX analytes) have consistently been detected
in well CHT-3, located approximately 20 feet downgradient of the USTs. Data from 1994
indicated total BTEX concentrations of approximately 4.5 mg/L, while observations recorded in
1996 indicated the presence of phase-separated gasoline. Monitoring well MW-10, located
approximately 50 feet downgradient of the USTs demonstrated the presence of benzene (2 pg/L,
estimated concentration) and ethylberizene (5 pg/L) during the September 1996 sampling event.
Data collected in 1994 from MW-10 demonstrated the absence of all aromatic hydrocarbon
compounds. Information froni MW-10 has been used to define the downgradient extent of
volatile aromatic impact from the gasoline storage and distribution systefn.- Monitoring well
MW-38, located upgradient of the dispenser island and adjacent to the northern boundary of the
site, has consistently demonstrated the absence of volatile aromatic hydrocarbon compounds.
However, as mentioned previously, CVOCs were detected in this upgradient well and are

considered indicative of the regional impact to the Tutu Aquifer from upgradient sources.

2.4.3 Regional Ground-Water Quality

Ground-water analytical data have consistently demonstrated the absence or near
absence of CVOCs in monitoring wells located immediately downgradient of the USTs and

dispenser island. Specifically, chlorinated compounds were not detected in wells SW-1 and SW- -
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3 during the 2.5 year sampling program. Monitoring well SW-2, located along the eastern edge

of the station property; exhibited a maximum individual chlorinated compound concentration of

32 pg/L (1,2 DCE).

Data from on-site monitoring well SW-8, as well as monitoring points CHT-2 and the
MW-9 well cluster, have consistenﬂy demonstrated the absence of significant concentrations of
CVOCs in the water table aquifer. Monitoring wells SW-8, CHT-2, and the MW-9 cluster are
located 40 to 60 feet downgradient of the north oil/water separator.

Monitoring wells MW-10 and MW-10D, located approximately 50 feet downgradient of
the Esso Tutu Service Station, each demonstrated detectable concentrations of certain CVOCs.
Reported concentrations at these locations are consistent with those observed in wéll MW-8
located at the northern (i.e., upgradient) property boundary of the service station, as well as
further north of the service station. They are indicativq of the regional impact of the Tutu Aquifer
(northern CVOC plume emanating from the former LAGA facility). The maximum individual

CVOC concentration detected in this well cluster was 110 pg/L (1,2 DCE).

2.4.4_Distribution of Phase-Separated Hydrocarbons

Phase-separated hydrocarbons have been detected in two areas of the site: 1) proximal
to the USTs and dispenser island; and, 2) proximal to the north oil/water separator. Phase-
separated hydrocarbons present proximal to the USTs and dispenser island have been identified
in monitoring wells SW-3 and CHT-3. Based upon historical well gauging data, monitoring
wells SW-3 and CHT-3 have only recently exhibited the presence of phase-separated
hydrocarbons. Information collected in 1993 and 1994 demonstrated the absence of free phase
hydrocarbons in both wells. However, data collected in 1996 demonstrafed the presence of

phase-separated hydrocarbons in both SW-3 and CHT-3, with an apparent product thickness
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ranging from 0.01 feet to 0.40 feet (Table 2—4). The phase-separated hydrocarbons present in
these two wells are similar and exhibit chemical characteristics of weathered gasoline.
Monitoring well SW-2, located along the eastern edge of the site has never demonstrated the
presence’ of phase-separated hydrocarbons. In addition, monitoring well SW-1, located between
wells SW-3 and CHT-3, and immediately downgradient of the USTs, has also never
demonstrated the presence of phase-separated hydrocarbons.

Phase-separated hydrocarbons have consistently been observed in well SW-7 (perched
water zone), located downgradient of the north oil/water separator. Measurements collected in
1996 demonstrated an apparent product thickness ranging from 0.01 to 0.34 feet. Based upon
laboratory analytical data, as well as field observations, phase-separated hydrocarbons present at
SW-7 are distinctly different than those observed at monitoring wells SW-3 and CHT-3. The
product sample obtained from well SW-7 was characterized as motor oil. CVOCs were not
detected in the product sample collected from well SW-7 (Table 2-5). The absence of CVOCs in
the product sample was confirmed in a split-sample collected by EPA.

A transient occurrence of floating product was detected in monitoring wells MW-9 and
MW-9S, located approximately 60 feet south of the north oil/water separator, between
September and November 1992. Specifically, floating product ranging in thickness from a sheen
to 0.11 feet was observed in MW-9S, and a product sheen was detected on one occasion in well
MW-9. Subsequent measurements during 1994 and 1996 in these two wells demonstrated the
absence of a fr’ee-.ﬂoatiﬁg product layer. Phase-separated hydrocarbons have not been detected

in any other wells at or proximal to the Esso Tutu Service Station.
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SECTION 3.0

SOURCE CONTROL PROGRAM OBJECTIVES AND DESIGN CRITERIA

The Source Control Program for the Esso Tutu Service Station is designed to remediate
petroleum hydrocarbons and chlorinated volatile organic compounds present in site soils
(Remedial Work Element I), and dissolved and phase-separated petroleum hydrocarbons present
in ground water emanating from the Esso Tutu Service Station (Remedial Work Element II). Per
the Tutu Wellfield ROD, Remedial Work Element I will incorporate soil vapor extraction (SVE)
and bioventing systems with treatment via catalytic oxidizer to reme&iate contaminated soils.
Remedial Work Element II will incorporate manual bailing of free-phase product and a total
fluids extraction system with treatment via air stripper and granular activated carbon to
remediate contaminated ground water. This section provides a detailed description of the

objectives and design criteria for the Esso Tutu Service Station Source Control Program.

3.1 Target Cleanup Goals of the Source Control Prégram

The goal of Remedial Work Element I (soil remediation program) will be to reduce to
the extent practical the concentration of petroleum hydrocarbons and chlorinated volatile organic
compounds (CVOCs) in soil to the site-specific Soil Screening Levels (SSLs) established by the
Tutu Wellfield ROD. The following SSLs for individual contaminants were established in the

Tutu Wellfield ROD (Table 12) for the Esso Tutu Service Station:

Depth Site-Specific Soil
Compound (feet below surface) Screening I evel
BTEX Compounds 0.0-8.7  74ug/lL
CVOCs 0.0-8.7 320 pg/L
BTEX Compounds 8.7-15.0 15 pg/L
CVOCs 8.7-15.0 32 pg/L
3-1




The above concentrations will be used as target cleanup goals for soil remedial activities
included as part of the Esso Source Control Program.

The godl of Remedial Work Element II (ground-water remediation program) will be to
reduce the concentration of contaminants of concern emanating from the Esso Tutu Service
Station to Federal MCLs to the extent practical in the localized/shallow portion of the Tutu
aquifer beneath, and immediately downgradient of the subject station. For the purposes of the
Esso Source Control Program, the shallow portion of the Tutu aquifer is defined as being present
within approximately 40 feet of ground surface.

As specified in the Tutu Wellfield ROD, the regional aquifer is classified as a potable
drinking water supply. As such, ground-water remediation standards are dictated by Federal
Maximum Contaminant Levels (MCLs) and drihking water standards established by the Federal
EPA. Contaminaﬁts of concern in ground water attributable to operations at the Esso Tutu
Service Station (as identified in thev ROD), afe limited to volatile aromatic hydrocarbons
(benzene, toluene, ethylbenzene, and xylenes). The spatial distribﬁt_ion of these compounds in
the shallow aquifer was discussed in Section 2.4. Associated MCLs for these compounds (Table

12 of the ROD) are as follows:

Compound Federal MCL
Benzene 5 ug/L
Toluene 1,000 pug/L
Ethylbenzene 700 pg/L
Xylenes 10,000 pg/L

The above concentrations will be used as target cleanup goals for ground-water remedial

activities included as part of the Esso Source Control Program.




3.2 Objectives of the Source Control Program

Objectives of Remedial Work Element I (Soil Remediation) of the Esso Source Control

Program to reach the target cleanup goals include:

1.

Reduction of residual contaminant mass in vadose zone soils via SVE and
bioventing. Although vadose zone modeling of existing soil quality data indicates
that residual contaminant mass will not leach to the Tutu Aquifer at concentrations
that would result in exceedance of Federal MCLs, unsaturated zone remediation will
be performed because access limitations proximal to the gasoline dispenser island
did not allow for the collection of potentially “worst case” BTEX impacted soils
directly beneath the dispensers. Therefore, soils with BTEX concentrations which
could adversely impact ground-water quality potentially exist in this area but have
not been sampled.

Removal of mobile-phase product and dehydration of the perched zone through
manual baijling and total fluids extraction.

Removal of petroleum hydrocarbons in a state of residual saturation from the perched

ground-water system will require the implementation of soil bioventing. Although phase-

separated hydrocarbons (PSH) in this area exhibit a limited quantity of BTEX compounds and no

CVOCs, removal of PSH is required by the EPA.

Objectives of Remedial Work Element II (Ground-Water Remediation) of the Esso

Source Control Program to reach the target cleanup goals include:

1.

Removal of PSH‘present in on-site and off-site monitoring wells through: 1) manual
bailing; 2) total fluids pumping; and 3) deep SVE in the PSH smear zone. PSH has
been observed intermittently at three well locations: SW-3 and CHT-3 (gasoline),

- and SW-7 (motor oil).

The establishment of localized hydraulic controi of the Tutu aquifer beneath and
downgradient of the Esso Tutu Service Station to prevent BTEX plume expansion.

Remediation of dissolved aromatic compounds via total fluids extraction in the
shallow portion of the Tutu aquifer beneath and downgradient of the Esso Tutu
Service Station. Remediation efforts are designed, to the extent possible, to reduce
concentrations of aromatic constituents to levels consistent with Federal Drinking
Water Criteria.
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Specific design criteria for each remedial objective are presented below. The basis of

design for each remedial work element is discussed in Section 4.0 and system components and

- capacities which will achieve the design criteria are described in Section 5.0.

3.3 System Design & Design Criteria - Remedial Work Element I (Soil Remediation)

This section includes: 1) specific site conditions and technical considerations which must
be addressed in the system design, and 2) general system design criteria necessary to achieve the
Source Control Program’s Target Cleanup Goals and Objectives of Remedial Work Element I.

Remedial activities in the vadose zone soils will consist of soil vapor extraction (SVE)
and bioventing. SVE will be performed concurrently with dewatering of the perched water-
bearing zone and PSH removal to 'more effectively achieve contaminant mass rembval.
Bioventing remedial activities will be performed subsequent to dewatering of the perched water
zone. Remedial activities in the saturated zone soils will consist of ground-water recovery (and

associated dewatering) and treatment, as well as PSH removal (see Section 3.4)

3.3.1 Vadose Zone Soils

For the purposes of this report, the vadose zone is defined as those areas which are
unsaturated, or which wiil become unsaturated as a result of ground-water and PSH extraction.
The term “soil impact” identifies soils which contain contaminants of concern above EPA’s
SSLs, as presented in the ROD. Two general areas of vadose zone soil impact exist at the Esso
Tutu Serviée Station. These areas of soil impact, and a listing of contaminants detected above

their respective SSLs, are as follows:

North Oil/Water Separator

Benzgne Toluene

Ethylbenzene Xylene

1,1-Dichloroethane 1,2-Dichloroethene

Tetrachloroethene Trichloroethene 1,1,1-Trichloroethane
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Dispenser Island/Product Delivery Lines
Benzene Toluene

Ethylbenzene Xylene
As noted above, the north oil/water separator and the dispenser island/product delivery line area
are characterized by the presence of aromatic constituents. Vadose zone soils proximal to the

north oil/water separator also exhibit the presence of several CVOCs above SSLs.

3.3.1.1 North Oil/Water Separator

Vadoge zone remedial activities proximal to the north oil/water separator will involve SVE and
bioventing to remove residual contaminant mass sorbed onto the soil matrix. Initiation of vadose
zone remediation will occur contemporaneous with dewatering of the perched ground-water zone
and the removal of PSH, as discussed in Section 3.4. SVE will be utilized to remove volatile
organic compounds (e.g., BTEX, PCE, TCE, and DCE) detected in soil samples immediately
west of the north oil/water separator. Bioventing, which will be implemented subsequent to SVE
operations, will be employed to remediate non-volatile constituents and petroleum hydrocarbons
in residual saturation. The configuration of the SVE and bioventing systems is presented in
Figure 3-1. SVE in this area will be performed at wells installed to a depth of approximately 15
feet, with 10 feet of screen placed in the 5 to 15-foot interval. The 3 to 12-foot interval
represents the zone of highest volatile organic concentrations in this area, and is the area targeted

for remediation.

3.3.1.2 Dispenser Island (and UST area)
SVE will be performed proximal to the dispenser island, distribution piping, and USTs to
remediate soils impacted by releases of gasoline (Figure 3-1). As stated previously, soils directly

beneath the dispenser island have not been extensively sampled, however, based upon ground-
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water quality data and field observations during the installation of dispenser containment pans in
1995, soils impacted with gasoline product were present directly beneath the dispensers and the
distribution piping. In additioﬁ, well gauging efforts have indicated the presence of PSH at well
SW-3, located approximately 7 feet south of the dispenser island.

Deep SVE wells associated with the SVE dispenser island network (V-4), as well as the
UST area (V-5), will each be utilized to remove residual phase-separated hydrocarbons (PSH)
from the bedrock aquifer as the water table is lowered during ground-water remediation efforts
(Section 3.4). Operation of SVE in the interval of 15 feet to 30 feet below grad;e at each point
will remove residual mass smeared on fractured bedrock as the water table, and thus free

product, is lowered due to fluid extraction activities (depth to ground water under static

cconditions is 17 to 20 feet below grade).

3.3.2 Design Criteria

Site data indicate that the spatial distribution of volatile organic compounds is limited,
and that three shallow SVE wells, two deep SVE wells, and five bioventing extraction wells
should encompass the area of concern. In Figure 3-2, the average vapor capture zone of 30 feet
observed during the 1996 pilot testing program has been superimposed on known extent of soil
impact above applicable SSLs to illustrate the calculated/expected zone of SVE/biovent capture.
The capture zones will be established at an applied vacuum remediation system vacuum of 20
inches of water column (wc) and a flow rate of 15 to 20 cubic feet per minute (cfm) for each
extraction well and 3 to 5 cfm for each bioventing extraction well.

At present, based on pilot test data and experience with similar systems, it is anticipated

that the SVE system will operate for approximately 24 to 36 months. The transition from SVE to
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bioventing will be determined based upon field monitoring and/or laboratory analysis of vapor
concentrations during system operation, as discussed in the O&M Manual.
The basis of design for Remedial Work Element I is discussed in Section 4.1, and system

components and capacities are described in Section 5.1.

3.4 System Design & Design Criteria - Remedial Work Element IT (Ground Water)

This section includes: 1) specific site conditions and technical considerations which must
be addressed in the system design; and 2) general system design criteria necessary to achieve the
Source Control Program’s Target Cleanup Goals and Objectives of Reimedial Work Element II.

The ground-water remedial program has been designed to achieve two principal
objectives: 1) reduction of aromatic hydrocarbon mass in the defined BTEX plume; and 2)
establish localized hydraulic control to prevent BTEX plume expansion.

Ground-water remedial activities will consist of ground-water recovery and treatment,
and PSH recovery. These activities will be implemented in both the perched water-bearing zone

and the shallow portion of the Tutu aquifer underlying the Esso Tutu Service Station.

3.4.1 Perched Water Zone

As discussed in Section 2.1, a localized perched ground-water zone is present in the
southwestern portion of the station property, proximal to the north oil/water separator (Figure 2-
1). Depth to water .in the perched zone is approximately 9 feet to 10 feet below grade and water
elevations in the perched zone have historically been consistently 8 feet to 10 feet higher than

water levels in the shallow portion of the Tutu aquifer.
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3.4.1.1 Dissolved VOCs/Dewatering Activities

The objective of the extraction process in the perched water-bearing zone will be to
dewater this unit so that SVE and bioventing operations will be able to more effectively remove
contaminant mass. As such, the four shallow extraction wells (Figure 3-1) will function as well
points, serving to draw down the level of water throughout the entire perched zone. The four
extraction wells proximal to the north oil/water separator were each installed to a depth of 15
feet below grade. The remedial system will process and effectively treat any dissolved volatile
organic compounds (VOCs) recovered during dewatering activities.

In conjunction with dewatering activities in the area proximal to the north oil/water
separator, the source of the water to this unit will be identified and mitigated to the extent
possible. Based upon field observation recorded in 1993 and 1996, there does not appear to be
any horizontal flow of water onto the Esso Tutu Service Station that is contributing water to the
perched zone. At present, it is believed that the source of water in the perched zone is related to
the cistern located beneath the station building, or infiltration of storm water through
cracks/voids in the pavement. Identification of the actual source of water will be performed

through an evaluation of cistern integrity.

3.4.1.2 Phase-Separated Hydrocarbons (PSH)

The spatial extent of PSH at SW-7 is limited by the size of the perched water zone,
which is estimated to be less than 4,250 square feet. Recovery of PSH will initially be
implemented through periodic manual - bailing of product from product-bearing wells.
Termination of the manual bailing program will occur when free product is no longer detected at

significant thicknesses (i.e., greater than 0.05 feet) in area wells.
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PSH removal will also be accomplished via total fluids extraction from the perched
water-bearing zone proximal to the north oil/water separator by the four shallow recovery wells
(Figure 4-1). Subsequent to completion of the PSH recovery phase, pumping activities will
continue to recover contaminated ground water. Concurrent with free product bailing and the
ground-water extraction program, the SVE system will be activated to remove residual

petroleum mass sorbed to dewatered soils/consolidated rock.

3.4.2 Localized/Shallow Portion of the Tutu Aquifer

Ground water associated with the water table aquifer is presént at depths of 17 to 20 feet
beneath the site. For the purposes of the Esso Source Control Program, the s]iallo‘QvAportion of
the Tutu aquifer is defined as being present within approximaiely 40 feet of ground surface.
Although chemical properties of the water table aquifer vary with depth, shallow and deep

portions of the aquifer are believed to comprise a single hydrogeologic unit.

3.4.2.1 Dissolved VOCs

The ground-water remedial program in the localized/shallow portion of the Tutu Aquifer
has been designed to achieve two principal objectives: 1) reduction of aromatic hydrocarbon
mass in the defined BTEX plume; and 2) establish localized hydraulic control to prevent BTEX
plume expansion. The ground-water remedial system associated with the localized/shallow
portion of the Tutu aquifer is expected to operate until dissolved VOC concentrations are
reduced to MCLs, or until concentrations demonstrate an asymptotic relationship with respect to
time. The Source Control Program has not been designed to address CVOCs associated with the
“Northern CVOC Plume”, which emanates from the Curriculum Center, or the “deep” BTEX

plume which emanates from the Texaco Service Station.
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Ground-water extraction activities will be employed to address dissolved VOC
contamination. The downgradient extent of the dissolved BTEX plume is defined by wells MW-
9, MW-10, MW-10D, and CHT-7D. Although MW-10D and CHT-7D are deep wells, they
provide information regarding the vertical limits of BTEX contamination.

Four deep extraction wells have been installed to facilitate requisite pumping rates and
achieve the stated goal of arresting plume expansion and reducing contaminaﬁt mass. Three of
the four extraction wells (G6, G7, and G8 - approximately 80 feet south of the property line) will
be installed near the downgradient border of the Esso Tutu Service Station, while the fourth well

(G5) will be placed proximal to the dispenser island (see Figure 4-1).

The remedial program for the Esso Tutu Service Station will incorporate the removal of
phase-separated hydrocarbons (PSH) from both on-site and off-site locations. As previously
discussed, PSH has been observed on an intermittent basis at wells CHT-3 and SW-3, which are
screened in the shallow portion of the regional aquifer. CHT-3 is located on the adjacent Splash-
n-Dash property, just south of the existing Esso UST field; SW-3 is located proximal to the Esso
dispenser island. PSH recovery from the shallow Tutu aquifer will be performed at deep
extraction well locations proximal to CHT-3 and SW-3 (Figure 3-1). PSH recovery will be
accomplished through total fluids extraction- and/or periodic manual bailing. Concurrent

operation of the deep SVE system in these areas will also enhance PSH removal.

3.4.3 Desicn Criteria
Site data indicate that four shallow extraction wells should be sufficient to dewater the

perched water zone and four deep extraction wells will establish hydraulic control across the area
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of concern. Data from pumping tests conducted as part of the Remedial Action Work Plan
demonstrated that the perched water-bearing unit can sustain pumping rates of approximately 0.5
gallonis per minute (gpm). Based on pilot testing, sample purging and recovery data, and slug
test results, the anticipated recovery rate from the four deep ground-water extraction wells will
be from 0.5 to 1.0 gpm. The total pumping rate from the eight extraction wells is estimated at 3
to 6 gpm, although the recovery rate may be slightly higher during initial system operation.

Figure 3-3 depicts the calculated/expected hydraulic capture zones that will be generated
as a result of operation of the SCP, superimposed on the area where benzene exceeded the
Federal MCL. Figure 3-3 illustrates that a pumping rate of 0.50 gpm from each of the four deep
extraction wells will provide complete hydraulic control and maximum reduction of contaminant
mass. Field monitoring will be conducted subsequent to system start-up to confirm that
sufficient capture has been generated (see Section 6.0).

At present, based on pilot test data and experience with similar systems, it is anticipated
that the ground-water remediation program will likely operate for a period of 5 years to 10 years.
The compound contrelling the anticipated duration is benzene, and its associated drinking water
standard of 5 pg/L. Actual termination of the regional aquifer ground-water remedial program
will be based upon adherence to Federal MCLs, or achievement of asymptotic concentrations.
Data utilized to assess termination of the remedial system, as well as system effectiveness, will
be collected through institution of a site compliance monitoring program (see Section 6.0).

The basis of design for Remedial Work Element II is discussed in Section 4.2, and

system components and capacities are described in Section 5.2.
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SECTION 4.0

BASIS OF DESIGN

This section outlines the assumptions, data analyses, and calculations that were used to
develop the design criteria presented in Section 3.0. Each item also includes a discussion of the
contingencies that will be employed in the event that the design criteria are not achieved.
Selection of specific remedial system equipment components, system operational capacities, and

associated contingencies are discussed in Section 5.0.

4.1 Remedial Work Element I - Basis of Design

Design criteria for Remedial Work Element I (Soil Remediation) include: 1) five SVE
wells with a flow rate of approximately 15-20 cfm per well and an effective radius of influence
of approximately 30 feet (Figure 3-2); 2) five bioventing extraction wells with a flow rate of
approximately 3-5 cfm per well; 3) five bioventing injection wells with a flow rate of
approximately 3-5 cfm per well; 4) a contaminant mass removal rate of 0.05 to 0.61 pounds per

hour; and 5) effective treatment of recovered vapors via catalytic oxidation.

4.1.1 Radius of Influence

The design criteria used an effective radius of influence of 30 feet for each SVE/BE
well. Results from the two pilot tests suggest that this is a conservative estimate. During the
pilot test which utilized SW-3 (proximal to the dispenser island) as the extraction well, a vacuum
of 20 inches of water column (wc) at the wellhead resulted in an induced vacuum of 0.06” we at
a monitoring well (SW-1) located over 40 feet from SW-3. At a wellhead vacuum of 58" wc, an

induced vacuum of 0.15” wc was recorded in a monitoring well (VW-4) located more than 60




feet from the extraction well. Pilot test results are summarized in Table 4-1 and additional
supporting information is provided in Appendix A. |

There appear to be some preferred air flow pathway directions at lower vacuum levels;
however, at maximum vacuum (58” wc), induced vacuum is closely correlated with distance
except for VW-6 (Figure 4-1). T'he.‘lower than expected value at VW-6 may be a result of
subsurface heterogeneities or possible short-circuiting in the vicinity of VW-6.

During the pilot test which utilized VW-3 (south of the station building) as the extraction
well, a vacuum of 20” wc at the wellhead resulted in induced vacuums of 0.28” wc at SW-7 5
feet from VW-3), and 0.04” wc in three Vmonitoring wells located more than 15 feet from the
extraction well (Table 4-1). Increased vacuum at VW-3 resulted in correspondingly higher
induced vacuums at the monitoring wells. Vacuum influence (greater than 0.01” wc) was not
recorded in VW-3, located 45 feet from VW-3.

During the same pilot test, an induced vacuum of 0.05 was initially recorded in SW-8,
located approximately 37 feet from VW-3; however, influence was not recorded at higher
wellhead extraction vacuums. These results, which suggest that short-circuiting developed near
SW-8 during testing, are corroborafed by a third pilot test which attempted to utilize SW-8 as the
extraction well. Vacuum influence could not be induced in any monitoring points again
implying that short-circuiting was occurring in the vicinity of SW-8. Although induced vacuum
was not maintairied, the initial response recorded at SW-8 indicates that the area of influence
extended approximately 40 feet during the VW-3 pilot test.

The design criteria incorporates a radius of influence (30 feet) that is conservatively less
than the recorded pilot test values (40 feet, and greater than 6Q feet). The large areal extent of

influence observed during pilot testing is not surprising given that the entire surface of the site is
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paved with impervious asphalt or concrete. Unless short-circuiting occurs, vapor capture zones
will essentially extend to the boundaries of the site.

Bioventing extraction will be performed at lower flow rates than SVE activities. The
resulting difference in radius of influence could not be quantified from the available pilot test
data; however, due to the paved surface it is expected that the radius of influence will be similar
to that predicted for SVE, but that overall mass removal will be lower during bioventing
activities. If necessary, higher flow rates can be generated from the bioventing extraction wells.

During system operation, if vapor monitoring points (VMPs) indicate that the actual area
of influence is less than the design basis value, the radius of influence can be increased by: 1)
utilizing existing bioventing extraction wells as additional» extraction points during SVE
activities; 2) installing additional SVE wells; 3) temporarily opening/closing valving at
individual extraction wells as needed to increase air flow in areas showing less vacuum response;
and 4) installing 1.5-inch diameter PVC wells via hand auger through the paved surface to a
depth of approximately three feet. These “dry wells”, which could also serve as supplemental
VMPs, would be vented to the atmosphere and serve as “passive” air injection wells. Passive air
injection wells would create preferred pathways that will extend the area of vapor capture and
counteract any directional capture effects caused by heterogeneities in the fill and native soils,

and subsurface utility lines.

4.1.2 Ability to Monitor Capture Zones

Numerous VMPs are located near each extraction well for the determination of vapor
capture zones during actual system operation (Table 4-2). VMP locations were selected to
optimize monitoring capabilities. Each VMP can be used to monitor more than one extraction

well by temporarily opening or closing valving at individual extraction wells as needed. The
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existing VMP array should be sufficient for all monitoring purposes. If necessary, additional

VMPs can be installed via hand auger as described in Section 4.1.1.

4.1.3 Air Flow

The predicted air flow from each of the five SVE wells was estimated at 15 to 20 c¢fm at
20” we for the design basis. This estimate is based on the results of two SVE pilot tests
performed at the site. Reliable air flow readings were obtained during conditions of maximum
vacuum (low flow). Air flow was approximately 15-18 standard cubic feet per minute (scfm) at
an applied vacuum of 58” wc on SW-3 and 18-20 scfm at an applied vacuum of 53” wc on VW-3
(Table 4-1). Air flow readings were not obtained at lower vacuum conditions due to ifiterference
caused by the air dilution mechanism. Based on the performance curve (Appendix A) for the
vapor extraction system blower (see Section 5.13),a total design flow of approximately 100 cfm
(15-20 cfm from each of the five extraction wells) at a wellhead vacuum of 20” wc was
incorporated into the system design.

If actual flow rates during system operation are significantly lower than predicted, flow
can be increased by: 1) utilizing existing bioventing extraction wells as additional extraction
points during SVE activities; 2) installing additional SVE wells; and 3) installing additional
VMPs (Section 4.1.1) which would be vented to the atmosphere and serve as passive air
injection wells.

The system design calls for an extraction air flow rate during bioventing activities (3-5
cfm from each well, total flow 15-25 cfm) that is significantly lower than SVE air flow rates
(total flow 80-100 <fm). Based on the aforementioned pilot test data, the bioventing extraction

flow rates are attainable and further analysis was not performed.




The bioventing system design also includes a compressor that will deliver air to five
bioventing injection wells. Although the proposed air injection rate (3-5 cfm for each well) has
not been confirmed via pilot testing, the compressor has adequate capacity to allow the injection
flow rate to be field-adjusted as necessary. Equipment details are provided in the Project
Manual/Technical Specifications. Additional ambient air can be provided to the subsurface

during bioventing activities through the use of passive injection wells described above.

4.1.4 Vapor Contaminant Mass Removal and Treatment

The estimated rate of VOC mass removal during the initial operation of the SVE system
is approximately 1.2 to 15 pounds per day. This estimate is based on the results of the vapor
samples collected during the two SVE pilot tests performed at the site (analytical results are
included in Appendix A). Table 4-3 summarizes relevant conversions and mass removal at total
SVE/bioventing air flow rates of 125 cfm (average system air flow) and 175 cfim (maximum
system air flow) based on average vapor sample cciicentrations (Table 4-3a) and maximum
vapor sample concentrations (Table 4-3b). Mass removal based on maximum vapor
concentrations was used for system treatment and design purposes.

Initially, vapor concentrations recovered by SVE wells may exceed the concentrations
detected during pilot testing, but a “richer” extracted vapor stream will actually result in lower
supplemental propane consumption by the catalytic oxidizer treatment unit without any loss of
treatment removal efficiency. The catalytic oxidizer, which uses supplemental propane to
maintain an optimal thermal destruction temperature, has a minimum treatment efficiency of at
least 95%. The 95% treaunent efficicucy was used to calculate effluent discharge quantities for
air pollution control permitting (see Section 8.0). Catalytic oxidizer equipment details are

provided in the Project Manual/Technical Specifications. If increased vapor concentrations
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cause an increase in effluent air emissions, the influent air stream can be temporarily diluted to
maintain effluent concentrations within the discharge limits specified by the permit.

During the course of SVE activities, vapor concentrations recovered by SVE wells will
decrease until they are significantly lower than the concentrations detected during pilot testing
and begin to approach an asymptotic limit. The asymptotic limit will be used to determine when
SVE activities will be terminated and vapor remediation will be restricted to bioventing (which
will alsé reach a secondary asymptote). The asymptotic limits and the rate of vapor
concentration decrease cannot be accurately predicted until extended field operation of the
system. If the general performance of Remedial Work Element I during>actua1 operation is not
consistent with the design criteria, general performance contingencies discussed in Section 6 ?
will be invoked.

At present, based on pilot test data and experience with similar systems, it is anticipated
that the SVE system will operate for a period of 24 to 36 months. This time estimate is based on
and contingent upon a number of assumptions because influent contaminant concentrations, flow
rates, and other system performance factoré cannot be determined with certainty until actual field
operation of the SVE system. Field data, assumptions, and calculations used to estimate the

duration of SVE activities are included in Appendix A.

4.2 Remedial Work Element II - Basis of Design
Ground-water remedial activities will consist of PSH recovery and ground-water
recovery and treatment. These activities will be implemented in both the perched water-bearing
zone and the shallow portion of the Tutu aquifer underlying the Esso Tutu Service Station.
Design criteria for Remedial Work Element II (Ground-Water Remediation) include: 1)

four shallow total fluids extraction wells with expected flow rates ranging from approximately
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0.25 to 0.50 gpm per well; 2) four deep ground-water total fluids extraction wells with expected
flow rates ranging from approximately 0.50 to 1.0 gpm per well and an effective hydraulic
capture zone similar to that illustrated in Figure 3-3; 3) an anticipated contaminant mass removal
rate of 0.08 pounds per hour; and 4) effective primary treatment provided by an air stripper with

secondary treatment via granular activated carbon (GAC).

4.2.1 Ground-Water Extraction Rates

The anticipated ground-water extraction rate is 0.5 to 1.0 gpm for the four deep recovery
wells, and 0.25 to 0.50 gpm for the four shallow (perched water zone) recovery wells. These
extraction rates are based on pilot test results, sample purging flow rates and recharge rates, and
slug tests performed at the site.

Pumping tests were performed utilizing SW-1, SW-3, SW-7, and CHT-2 as extraction
Qells. Construction details for all remedial system and monitoring wells are provided in Table
3-1. SW-1 (located proximal to the UST field) and SW-3 (located proximal to the dispenser
island) are screened from 5 feet below surface grade (bsg) to the bottom of the well (34 and 39
feet bsg, respectively). SW-7 (perched zone proximal to the station) is a 4-inch diameter well
screened from 7 to 22 feet bsg, and CHT-2 (immediately west of the property line) is a 2-inch
diameter well screened from 31 to 36 feet bsg.

Pumping test and sample purging results were similar for SW-1 and SW-3. Neither well
could sustain a pumping rate of 0.5 gpm for more than 45 minutes and ground-water recharge to
both wells was slow. Drawdown was not observed in monitoring wells during either test because
the pumping duration was too short and the nearest monitoring points were more than 30 feet

from the extraction wells.

4-7




In contrast, SW-7 sustained a pumping rate of 0.5 gpm for over three hours (however,
the well was quickly dewatered when the pumping rate was increased to 0.75 gpm), and 99%
ground-water recovery occurred within 15 minutes of the cessation of pumping. Drawdown was
not observed in monitoring wells MW-9, MW-9S, or SW-8 which are all located more than 35
feet from SW-7. The higher yield during the SW-7 pumping test is evidence for the presence of
the perched water zone, and this pumping rate was used as a general recovery rate for the four
shallow extraction wells which are also screened across the perched water zone.

CHT-2 sustained a pumping rate of 0.5 gpm for over two hours and 58% ground-water
recovery occurred within 76 minutes of the cessation of pumping. Drawdown was observed in
the following monitoring wells: MW-9S (0.43 feet; less than 10 feet from CHT-2), MW-9 (0.10
feet, approximately 20 feet from CHT-2) and SW-8 (0.05 feet, approximately 50 feet from CHT-
2). Drawdown was not detected in SW-7 which is located approximately 40 feet from CHT-2.
A distance-drawdown plot for the CHT-2 pumping test is included in Appendix A. These results
suggest that: 1) the perched water zone was not influenced by pumping from the deeper interval
(no response in SW-7), and 2) although the sustainable pumping rate from this 2-inch diameter
well was less than 0.50 gpm, pumping from this interval can generate an extensive hydraulic
capture zone (see Section 4.1.2).

Sample purging data from MW-8, MW-9S, MW-9, and MW-10, indicated that at least
three well volumes could be purged from these wells at a rate of 0.5 gpm. Sustainable pumping
rates are probably similar to CHT-2. In contrast, MW-10D, a six-inch diameter deep well (total
depth 75 feet), sustained a purge rate of approximately 2.0 gpm for 40 minutes, and CHT-7D, a
six-inch diameter deep well (total depth 124 feet), sustained a purge rate of more than 3.0 gpm
for over two hours; Pumping tests were not performed at these wells, but the purging results

suggest that wells which intercept the shallow portion of the Tutu aquifer (minimum depth 40
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feet) are capable of sustaining significantly higher pumping rates. The deep wells installed as

part of the remedial system are of similar construction: 6-inch diameter and total depths of 60

~ feet and can be expected to sustain similarly higher pumping rates. In addition, the system’s

deep extraction wells have a screened interval of 45 feet (vs. five feet for CHT-2 and 20 feet for

Hydraulic conductivities were calculated by entering pumping test data and slug test data
into the AQTESOLVE modeling program (Geraghty & Miller), and analyzing using the Theis,
Cooper-Jabob, and Moench methods. Input parameters are summarized in Table 4-4; pumping
curves from pilot testing are included in Appendix A. Hydraulic conductivities which were
based on both pumping and monitoring well data, and pumping and rebound/recovery data where

available, were relatively consistent within each hydraiilic Zone/well type:

Hydraulic Zone Average Permeability
Perched Water Zone - Pumping Well 4.3 EE-4 ft/min
Shallow Bedrock (<40 feet) 4.2 EE-4 ft/min
Pumping Wells 3.9 EE-5 ft/min
Monitoring Wells 1.0 EE-3 ft/min
Deeper Bedrock (>40 feet) - Slug Test 1.0 EE-5 ft/min
Site Average 1.0 EE-4 ft/min

If actual flow rates during system operation are significantly lower than predicted and
the performance of Remedial Work Element II is not consistent with the design criteria, general
performance contingencies discussed in Section 6.4 will be invoked. The contingencies could
include the installation of supplemental ground-water recovery wells or the incorporation of
additional technologies such as dual-phase vacvuum extraction or hydro-fracturing to increase
recovery well yields.

If well yields and flow rates during system operation are higher than predicted, the
system components have the additional capacity to allow extraction flow rates to increase to a

maximum operational system flow of 12 gpm (up to 1.0 gpm from individual shallow wells and



up to 3.5 gpm from individual deep wells. Equipment capacity is discussed in Section 5.2.4 and

equipment details are provided in the Project Manual/Technical Specifications. If well yields

- prevent the dewatering of the perched water zone, general performance contingencies discussed

in Section 6.4 will be considered. During the interim period, continued removal of perched
water with concurrent recharge via the station cistern and/or roof drains will “flush” residual

contaminants from the perched water zone to the shallow recovery wells.

4.2.2 Hydraulic Capture Zones

Analysié of pilot test data indicate that the four deep extraction wells (G5, G6, G7, G8)
will achieve the stated goal of arresting plume expansion and reducing contaminant mass. An
analytical hydraulic model (Quick Flow, Geraghty & Miller) combined the following site-

specific input parameters:

Hydraulic Conductivity 0.144 ft/day
Aquifer Thickness 80 feet
Hydraulic Gradient 0.04
Storativity 0.00001
Porosity 0.10
Pumping Rate 0.25 gpm (Figure 4-2)
0.50 gpm (Figure 4-3)

with an idealized hydraulic gradient map for the site (Figuré 4-1) to generate the hydraulic
capture zones depicted on Figure 4-2 (flow rate of 0.25 gpm) and Figure 4-3 (flow rate of 0.50
gpm). The two figures indicate that the four deep recovery wells should achieve complete
hydraulic control across the site at pumping rates of 0.25 gpm and 0.50 gpm, and prevent plume
expansion.

Hand calculations were performed to confirm the hydraulic capture zones generated by
the model (for a summary of hand calculations, see Appendix A). The calculations provide

verification of model results and generate downgradient capture zones (i.e., distance from well to
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capture zone toe) of 17 feet, 33 feet, and 66 feet at pumping rates of 0.25 gpm, 0.50 gpm, and 1.0
gpm, respectively. Figure 3-3 depicts the calculated/expected hydraulic capture zones that will
be generated as a result of operation of the SCP, superimposed on the area where benzene
exceeded the Federal MCL, illustrating that the four deep extraction wells will provide
maximum reduction of contaminant mass. Field monitoring will be conducted subsequent to
system start-up to confirm that sufficient capture has been generated.

The design criteria incorporates an area of hydraulic control that is larger than the area of
influence observed during pilot testing; however, an area of influence which extended over 50
feet was observed during the CHT-2 pumping test. Other pilot tests were performed using
shallower and smaller diameter recovery wells (see Section 4.2.1), and pilot tests were concluded
upon initial dewatering of the extraction wells. The use of water level controlled pneumatic
pumps will allow recharge to the recovery well after each cycle of extraction and result in the
dewatering of a progressively lafger area along the steepened hydraulic gradient generated by
extraction at the well.

Existing monitoring wells located in the vicinity of each deep ground-water extraction
well will be utilized for the determination of hydraulic capture zones during system operation
(Table 4-5). The effectiveness of the shallow ground-water wells will be indicated by
dewatering of the perched water zone.

During system operation, if the general performance of Remedial Work Element II is not
consistent with the design criteria due to a reduced area of hydraulic capture or inability to
dewater the perched water zone, general performarice contingencies discussed in Section 6.4 will

be invoked.
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4.2.3 PSH Volume and Recoverability

The maximum “gpparent” thickness of PSH ever detected in 'any well at, or proximal to,
the Esso Tutu Service Station is 0.34 feet (SW-7, September 19, 1996). Liquid-level data are
summarized in Table 2-4. Although product baildown tests have not been performed at the Site,
field observations suggest that the “true” product thickness is most likely in the range of 0.01
feet to 0.10 feet. This range is supported by well gauging data collected during and subsequent
to pilot pumping test activities which indicated that free product accumulation in site wells did
not exceed an apparent thickness of 0.07 feet in SW-3, and 0.05 feet in SW-7 and CHT-3.

The extent and distribution of PSH is limited both horizontally and vertically. The
spatial extent of PSH at SW-7 is limited by the size of the perched water zone, which is
estimated to be less than 4,250 square feet. The absence of PSH in monitoring well SW-1 serves
to separate the two free product areas observed at CHT-3 and SW-3, which are isolated from one
another by approximately 35 feet.

Using “true” PSH thicknesses of 0.05 feet for SW-7 and CHT-3, and 0.07 feet for SW-3,
assumed porosities of 0.25 for unconsolidated soils proximal to SW-7 and 0.15 for bedrock in
the vicinity of SW-3 and CHT-3, the estimated volume at each of the three areas with previously

detected product is:

Monitoring Approximate Estimated System
Location Areal Extent PSH Volume Recovery Wells
SW-7 4250 sq.ft. 400 gallons G2, G3, G4
SW-3 500 sq. ft. 40 gallons GS
CHT-3 250 sq. ft. 15 gallons G8

Top-loading, total fluids pumps will initially be positioned in the extraction wells for
optimal recovery of PSH. Subsequent ground-water drawdown will form a cone of depression
that will direct product flow to the extraction wells listed in the above table. Product

recoverability pilot tests have not been performed and PSH recovery rates cannot be determined
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until actual system operation. After the perched water bearing zone is dewatered in the vicinity
of SW-3, residual PSH in vadose soils will be removed via SVE and bioventing activities. Deep
SVE wells will be used to remove residual PSH from bedrock in the vicinity of SW-3 (V4) and
CHT-2 (V5). Additional general performance contingencies for PSH recovery are described in

Section 6.4.

4.2.4 Ground-Water Contaminant Mass Removal and Treatment

The estimated rate of VOC mass removal during the initial operation of the ground-
water extraction system is approximately 2 pounds per day at a total systém extraction rate of 6
gpm (0.5 from each shallow well and 1.0 gpm from each deep well). Laboratory analytical
results from ground-water samples collected during the RD pilot testing program
(September/October 1996) were used to derive mass-loading calculations. Representative well(s)
in the vicinity of each ground-water recovery well were used to predict contaminant
concentrations during system operation. Sampling data from SW-7 were used to characterize the
four shallow extraction wells, and sampling data from one to four monitoring wells were used to
characterize expected contaminant concentrations ffom each of the four deep recovery wells
(Table 4-6). Ground-water analytical data is summarized in Table 2-3'. The flow contribution
from each well was also weighted (deep wells contributing twice the flow of shallow wells)
before calculating total flow concentrations and design concentrations (Table 4-6). Maximum
expected flow rates were used in the calculations to ensure adequate treatment capacity. Table
4-7 summarizes the laboratory results, relevant conversions, and mass removal at total ground-
water extraction rates of 6 gpm (expected system flow), 10 gpm (maximum operational system

flow), and 12 gpm (maximum system design flow).
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The air stripper incorporated into Remedial Work Element II was selected such that at a

flow rate of 15 gpm and contaminant concentrations outlined in Table 4-7, the air stripper would

- reduce contaminant concentration to meet the discharge limits stipulated in the site’s Territorial

Pollution Discharge Elimination System (TPDES) permit (see Section 8.0). Additional
information on equipment capacity and contingencies is discussed in Section 5.2.4.

Air stripper treatment efficiency was modeled using ShallowTray’s (manufacturer)
proprietary software (ShallowTray Modeler v.2.1W) and the design concentrations specified in
Table 4-6. A description of the software is included in App=ndix A. Technical specifications for
the air stripper are available in the Project Manual/Technical Specifications. The specifications
require that the final air stripper manufacturer/model meet performance criteria that are equal or
better to the model results for ShallowTray Model 2341.

The model output (Appendix A) indicates that predicted benzene treatment efficiencies
will be 100% at flow rates between 6 and 12 gpm, and 99.9997% at the maximum instantaneous
system flow capacity of 15 gpm. Benzene, toluene, and xylene concentrations will remain below
1 part per billion (ppb) at a flow rates of 15 gpm after treatment via air stripper. Since benzene
has the lowest discharge limit (15 ppb), the modeling results demonstrate that the air stripper can
provide effective treatment to process water at flow rates above the maximum operational design
of 12 gpm. Residence time in the air stripper, and the corresponding treatment efficiency, will
be even greater at the lower operational flow rate of 6 to 10 gpm. If higher than expected
ground-water concentrations are encountered during initial system operation, the additional
treatment capacity will allow the air stripper to effectively treat concentrations spikes at
operational flow rates of 6 gpm or less. The use of a holding/equalization tank will mitigate

spike contaminant concentrations recovered from individual extraction wells.
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Process water will receive final “polish™ via two, 55-gallon capacity (200 pounds of

carbon) GAC vessels arranged in series. Although the above design calculations indicate that no

- secondary treatment (GAC) is required, the GAC vessels are incorporated into the treatment

system as a precautionary measure.

| Mass calculations indicate that total air emissions from the air stripper will be
approximately 0.078 pounds per hour. This estimate is derived assuming design volatile organic
concentrations, 100% removal efficiency of these constituents during residence time in the air
stripper, and an operational flow rate of 6 gpm. Under similar assumptions, total air emissions
from the air stripper will be approximately 0.130 pounds per hour at a flow rate of 10 gpm, and
0.156 pounds per hour at a flow rate of 12 gpm. Air stripper emission calculations are
summarized in Table 4-7. Based upon these calculations and DPNR permitting (see Section
8.0), vapor-phase treatment of air stripper emissions is not required.

If higher than expected ground-water VOC concentrations result in an increase in
effluent air emissions, the Remedial Work Element II treatment system will be configured so
that a portion of the air stripper off-gas can be directed to the Remedial Work Element I catalytic
oxidizer for treatment. Ground-water recovery rates can also be temporarily reduced to maintain
effluent concentrations within the discharge limits specified by the Vper‘mit. Influent VOC
concentrations to the ground-water treatment system will be monitored to determine whether a
change in air treatment technology is necessary subsequent to system start-up.

During the course of Remedial Work Element II, VOC concentrations in ground water
recovered by system extraction wells will gradually decrease until they are significantly lower
than the concentrations detected during prior sampling events and begin to approach an
asymptotic limit. The asymptotic limit and the rate of dissolved VOC concentration decrease

cannot be accurately predicted until extended field operation of the system. If the general
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performance of Remedial Work Element II is not consistent with the design criteria due to a .
lower rate of mass removal, general performance contingencies discussed in Section 6.4 will be
invoked.

At present, based on pilot test data and experience with similar systems, it is anticipated
that the ground-water remediation program will likely operate for a period of 5 years to 10 years.
This time estimate is based on and contingent upon a number of assumptioné because influent
contaminant concentrations, flow rates, and other system performance factors cannot be
determined with certainty until actual field operation of the SVE system. Field data,
assumptions, and calculations used to estimate the duration of SVE activities are included in

Appendix A.
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SECTION 5.0

SYSTEM COMPONENTS, CAPACITIES, AND OPERATIONAL CONTROLS

This section discusses the individual system components which have been incorporated
into Remedial Work Element I and II in order to meet the design criteria specified in Section 3.0.
General equipment information, including operational design capacities and cbntingencies such
as fault controls, are included where appropriate. More detailed information on system
components and overall system operation can be found in the Project Manual/Technical
Specifications and the O&M Manual. Manufacturer’s cut sheets for system components are also
included in the O&M Manual. As required in the technical specifications, any equipment

substitutions/changes during construction must result in equal or better system performance.

5.1 Remedial Work Element I (Soil Remediation)

System components for Remedial Work Element I (Soil Remediation) include: 1) five
SVE wells (three shallow wells and two deep wells) with a flow rate of approximately 15-20 cfm
per well; 2) five bioventing extraction wells and five bioventing injection wells with flow rates
of approximately 3-5 ¢fm per well; 3) a manifolded piping system connecting the wells to the
treatment enclosure; 4) system blowers/compressors to extract and inject air; 5) a moisture

separator; and 4) treatment of vapors via a catalytic oxidation unit.

5.1.1 Remedial Work Element I - Wells

Three shallow SVE wells, V1 and V2 proximal to the north oil/water separator, and V3
proximal to the dispenser island (Figure 3-1), are installed to a depth of 15 feet below grade.
Well construction details include the following (see Table 3-1 and Sheet G-7):

e 2-inch diameter well casing and screen (PVC);
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e 10 feet of 0.01 slot well screen, placed at the interval of 5 to 10 feet below grade;

e 5 feet of well riser placed from ground surface to a depth of approxnmately 5 feet
below grade; and,

e completion of a well vault flush with the surrounding grade.

Two deep SVE wells, V4 proximal to the dispenser island and V5 proximal to the UST
field (Figure 3-1), have each been installed to a depth of approximately 30 feet below grade.
Well construction details include the following (see Table 3-1 and Sheet G-7):

¢ 2-inch diameter well casing and screen (PVC);

o 15 feet of 0.01 slot well screen, placed at the interval of 15 to 30 feet below grade;

e 15 feet of well riser placed from ground surface to a depth of approximately 15 feet
below grade; and,

e completion of a well vault flush with the surrounding grade.

SVE wells will be connected to a single PVC manifold installed in the main remediation
vp‘i"pi_ng trench (Figure 3-1). Each SVE well will be equipped at the wellhead with a valve to
regulate air flow to allow greater flexibility with respect to altering flow rates in various areas
and isolating portions of the remedial system if necessary to meet necessary design criteria.
Each SVE well will also be equipped with a sampling port, flowmeter (velocity), and vacuum
indicator, so that individual air flows and mass removal rates can be determined for each SVE
well. Wellhead connections are shown on Sheet M-2.

The five bioventing extraction wel‘ls (BE! through BES) and bioventing injection well
Bl are installed to a depth of 15 feet below grade. Well construction details include the
following (see Table 3-1 and Sheet G-7): |

o 2-inch diameter well casing and screen (PVC);

e 10 feet of 0.01 slot well screen, placed at the interval of 10 to 15 feet below grade;
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e 5 feet of well riser placed from ground surface to a depth of apﬁroximately 5 feet
below grade; and, :

o completion of a well vault flush with the surrounding grade.

The four shallow ground-water recovery wells (see Section 5.2.1) will be equipped for later use
as bioventing injection wells, as such their construction will be 4-inch diameter PVC.

Bio‘veniijng extraction and injection wells will be connected to separate PVC manifolds
installed in the main remediation piping trench (Figure 3-1). Each bioventing well will be
equipped at the wellhead with a valve to regulate air flow to allow greater flexibility with respect
to altering flow rates in various areas and isolating portions of the remedial system if necessary
to meet necessary design criteria. Each bioventing injection well will be equipped with a
flowmeter (velocity) and pressure indicator, so that individual air injection rates can be
determined for each well.. Each bioventing extraction well will be equipped with a sampling
port, flowmeter (velocity), and vacuum indicator, so that individual air flows and mass removal

rates can be determined for each well. Wellhead connections are shown on Sheet M-2.

5.1.2 Remedial Work Element I - Piping System

The piping layout associated with remedial Work Element I will consist of three
manifolded networks (for detailed piping layout see Sheet M-3):
e North Oil/Water Separator & Dispenser Island/UST - SVE Extraction

e North Oil/Water Separator - Bioventing Extraction
¢ North Oil/Water Separator - Bioventing Injection
One manifold system will connect all SVE wells. The extraction manifold connecting
the three SVE wells located in the UST and dispenser island area will be 3-inch diameter PVC,
installed below grade. The extraction manifold will also connect the two SVE wells proximal to

the north oil/water separator. The manifold pipe in this area will be expanded to 4-inch diameter

PVC. All piping will be installed below grade.
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Two manifolds will be associated with the bioventing system, one for the collection of
vapors, and the second utilized to facilitate the injection of ambient air. The extraction manifold
will connect each of the five biovent points within the alleyway and proximal to the north
oil/water separator. Similarly, air injection associated with bioventing activities will be
accomplished through five points, all connected to a single manifold leading from the treatment
area. All manifold pipe will be 3-inch diameter PVC, installed below grade.

Intermediate, fluid-tight pull stations will house major PVC piping connections and
provide a knock-out standpipe for collection of any vapor condensate or entrained ground-water
collected during vapor extraction. Detailed engineering design plans for piping and trenching

runs are provided on Sheets M-1 and M-3.

5.1.3 Remedial Work Element I - Treatment System Layout and Controls

Soil vapors will be extracted from the five SVE and five bioventing extraction wells
using a skid-mounted; Rotron-brand Model EN/CP6, explosion-proof, regenerative blower.
Extracted vapors will be pulled through a 30-gallon capacity moisture separator, an in-line filter,
and the blower. SVE system flow pathways are summarized on the Process Flow Diagram
(Sheet T-2) and flow concentrations and other system parameters are summarized in the Process
Flow Chart (Appendix A). The moisture separator is equipped with a probe-conﬁolled pump
which directs accumulated fluids to the ground-water treatment system’s oil/water separator (see
Section 5.2.3). If the water level in the moisture separator reaches a high-level fault, or if
differential pressures build up in the in-line filter or the blower, the blower will deactivate and
shut down both vapor extraction systems and the bioventing injection system. Bioventing
injection air will be supplied by a regenerative blower equipped with an inlet parﬁculate filter.

The injection blower will be deactivated if differential pressure builds up at the inlet filter or at
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the blower discharge. For safety and fire code regulations, the vapor treatment system will be
housed in its own portion of the treatment enclosure (see Treatment System Trailer, Sheet T-4).
Vapor treatment will be provided by a catalytic oxidizer (cat-ox; ThermTech-brand,
Model #VAC-25) which will discharge to the atmosphere in accordance with DPNR regulations.
For safety and fire code regulations, the cat-ox will not be housed within the treatment system
trailer. The cat-ox unit will be supplied with supplémental propane to maintain the proper
operational temperature for ;naximum contaminant destruction efficiency. The cat-ox unit will
deactivate, and the vapor extraction system (and bioventing injection) will turn off, if the unit is
not operating within the proper temperature range, or if influent pressure falls below pre-set
lévels. The remedial system’s telephone dial-out feature will be configured to noﬁfy the

operator whenever the system is deactivated. Additional details on the fault controls for

Remedial Work Element I are provided in the O&M Manual and Sheet T-6.

5.1.4 Remedial Work Element I - System Component Capacities
The design air flow for each of the SVE wells is 15 to 20 cfm at 20 wc, and the design

air flow for each of the five bioventing extraction wells is 3 to 5 cfm at 20 inches wec, for a total
estimated operational vapor extraction air flow of 90 to 125 cfm. The regenemﬁve blower which
will be used for the vapor system has a capacity of approxitnately 190 cfm at 20 inches wc (a
pump curve for the blower is provided in Appendix A), which is an additional capacity of at least
65 cfm greater than the maximum design flow at the operating vacuum. This additional capacity
should be more than adequate to address potential expansion of the vapor extraction system, if
required, as various SVE and bioventing extraction wells will be taken “off-line” when
asymptotic contaminant mass recovery conditions are reached at indivfdual wells. However, if

necessary, the catalytic oxidizer has a maximum capacity of approximately 225 cfm; an
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additional blower could be incorporated into the system to reach the maximum capacity of the
catalytic oxidizer, which would provide at least 100 cfm of additional air flow capacity.

The design air flow for each of the five bioventing injection wells is 3 to 5 cfm for a total
estimated operational injection air flow of 15 to 25 cfm. The bioventing injection blower has a
capacity of approximately 50 to 60 cfm, which will allow a 100% increase in injection air flow
rates.

As discussed in Section 4.1.4, the cat-ox unit, which has a minimum treatment efficiency
of at least 95%, can effectively process higher or lower than expected contaminant
concentrations by increasing or decreasing the rate of supplemental propane consumption
without any loss of treatment removal efficiency. As discussed above, the cat-ox unit has a
maximum air flow capacity of 225 cfin which is greater than other system components currently
incorporated into Remedial Work Element I,

More detailed information on system components and overall system operation can be
found in the Project Manual/Technical Specifications and the O&M Manual. Manufacturers cut

sheets for all system equipment are also included in the O&M Manual.

5.2 Remedial Work Element II (Ground-Water Remediation)

System components for Remedial Work Element II (Ground-Water Remediation)
include: 1) four shallow extraction wells with pumping rates of approximately 0.25 to 0.50 gpm
per well; 2) four deep extraction wells with pumping rates of approximately 0.50 to 1.0 gpm per
well; 3) an individual well piping system connecting the wells to the treatment enclosure; 4) an
oil/water separator, filter, equalization/holding tank, and chemical feed system (sequestering
agent) for pretreatment of recovered fluids; and 5) treatmént‘ of recovered water via air stripper

and two GAC vessels.
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5.2.1 Remedial Work Element IT - Wells

The four shallow extraction wells (G1, G2, G3, G4) installed proximal to the north

oil/water separator (Figure 3-1) have been installed to a depth of 15 feet below grade. Well

construction details include the following (see Table 3-1 and Sheet G-7):

4-inch diameter well casing and screen (PVC);

10 feet of 0.01 slot well screen, placed at depths of 5 feet below grade to the well
bottom;

5 feet of well riser placed from ground surface to a depth of approximately 5 feet
below grade; and, :

completion of a well vault flush with the surrounding grade.

Due to the shallow depth at which the wells are installed, as well as the anticipated short

duration of the perched water extraction program, it has been concluded that PVC well pipe, and

not stainless steel, be used for well construction.

Four deep extraction wells (G5, G6, G7, G8) were installed to a depth of 60 feet. Three

of the four extraction wells (G6, G7, and G8 - approximately 80 feet south of the property line)

were installed near the downgradient border of the Esso Tutu Service Station, while the fourth

well (G5) was placed proximal to the dispenser island (see Figure 3-1). Well construction details

include the following (see Table 3-1 and Sheet G-7):

6-inch diameter well casing and screen (stainless steel);

45 feet of 0.01 slot well screen, placed at depths of 15 feet below grade to the well
bottom;

15 feet of well riser placed from ground surface to a depth of app'roxi‘mately 15 feet
below grade; and,

completion of a well vault flush with the surrounding grade.




Despite the fact these recovery wells were completed as bedrock wells, the shallow
portions of the bedrock formation are not competent and the wells were not completed as open
borehole wells.

Each well will contain a dedicated pneumatic pump connected via individual piping to
the treatment system, located in the northwestern portion of the station property. Ground-water
extraction wells in the perched water-bearing zone will utilize 1.75”-diameter pumps with a
maximum sustainable pumping rate of 1.0 gpm, and extraction wells in the shallow portion of
the Tutu aquifer will utilize 3.5”-diameter pumps with a maximum sustainable pumping rate of
3.5 gpm. Compressed air will be delivered from a c_ompfessor housed in the ground-water
treatment system enclosure via individual piping and vented at the wellheads. Each pneumatic
pump is equipped with an air regulator so that pumping rates can be regulated at individual
extraction wells and adjusted as necessary to meet the design criteria.

Pneumatic pumps provide maximum efficiency under low flow conditions and are
considered ideal for applications where there is slow recharge. The pump is only activated after
an internal bladder float indicates that there is sufficient borehole water volume for a complete
pumping cycle. The use of pneumatic pumps also eliminates. the necessity of running electrical
power to each wellhead and constructing each wellhead as an explosion-proof work area. Each
extraction well line will be equipped with an in-line flowmeter and sample port to monitor
individual ground-water extraction and contaminant mass removal rates.

Extracted fluids will be transferred via individual piping (PVC hose) from each recovery
well. All recovery lines will be enclosed by secondary containment lines (4-inch diameter PVC
pipe), which will drain into water-tight “pulling stations”. The entire piping system will be

placed below grade. Wellhead connections are shown on Sheet M-2.
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5.2.2 Remedial Work Element II - Piping System

Ground water extracted from both the perched water-bearing zone and shallow aquifer
will be transferred to the on-site treatment system according to the schematic presented in Figure
3-1. For ease of operation, it has been decided that individual piping systems will transfer fluids
recoyered from each extraction well. Extracted ground water will be transferred via individual
0.5-inch diameter piping (PVC hose). Each recovery line (and compressed air line) will be
enclosed within secondary containment (4-inch diameter PVC pipe) extending from the wellhead
to the treatment area. Intermediate, fluid-tight pull stations will house piping connections,
provide locations for secondary containment inspection, and allow drainage slopes to be
maintained to the treatment system. Detailed engineering design plans for piping and trenching
runs are provided on Sheets M-1 and M-3.

Total fluids recovered from each extraction well will be directed to a treatment building
(40-foot long shipping container) installed in the northwest corner of the Esso Tutu Service

Station. Individual extraction lines will be manifolded upon entry to the treatment enclosure.

5.2.3 Remedial Work Element II - Treatment System Layout and Controls

The treatment building will be partitioned into rated (explosion-proof) and non-rated
areas. All equipment in the rated portion of the building will be manufacturer-certified as
explosion-proof. Extracted fluids will be transferred to a manifold at the treatment area and
directed through an oil/water separator (OWS) for gravimetric separation of any PSH that has

been extracted as part of total fluids pumping. Ground-water extraction system flow pathways

‘are summarized on the Process Flow Diagram (Sheet T-2) and flow concentrations and other

system parameters are summarized in the Process Flow Chart (Appendix A). Fluids which have
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accumulated in the vapor extraction moisture separator (see Section 5.1.3) will also be directed
to the OWS. The aqueous phase effluent from the separator will be treated as discusséd below.

A decanting valve allows recovered PSH to flow from the OWS to a 55-gallon capacity
PSH holding tank equipped with a high-level fault which deactivates the ground-water recovery
system when the PSH holding tank is full. The remedial system’s telephone dial-out feature will
be configured to notify the operator whenever the system is deactivated due to this control fault
or other system control faults discussed below. Additional details on this fault control and other
system fault controls which are part of the ground-wafer extraction system can be found on the
Control Logic Di_agr‘fa,m‘ (Sheei T-6) and in the O&M Manunal. PSH accumulated through the
separation process, as well as through manual bailing efforts, will be disposed at an off-site
location, to be determined subsequent to waste characterization analysis.

Gravity will direct process flow water from the OWS to a 500-galion holding tank. A
sequestering agent, designed to prevent iron and manganese precipitation from fouling the air
stripper, will also be added to the holding tank. The sequestering agent will be hydrated in an
85-gallon capacity, chemical-holding tank equipped with a mixer. A calibrated dose of the
sequestering agent vvili be directed to the holding tank by a metering pump.

Process water from the holding tank is directed by a centrifugal transfer pump through a
pre-stripper filter. The filter will remove suspended sediments recovered by the total fluids
pumps. The filter is equipped with a differential pressure switch that will deactivate the transfer
pump and the air stripper if the filter becomes clogged (differential pressure exceeds 15 psi).
Process water is then directed to a shallow tray, low profile air stripper for treatment.

Process water will enter the top of the air stripper and cascade down via gravity through
a series of four trays equipped with aerators. The air siripper is equipped with a 300 scfm blower

that will pull in ambient outside and indoor air from the treatment enclosure (to remove any
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fugitive indoor vapors) through an in-line filter/silencer and force the air upwards through the
trays. The forced air causes volatilization of contaminants in the process water; volatilized
compounds from the process water enter the process air stream and are discharged to the
atmosphere in accordance with DPNR Air Pollution Control Permit regulations (Section 8:0).
Process water accumulates in an air stripper sump and is removed from the air stripper by a
transfer pump that is activated/deactivated by a pair of level probes.

The air stripper sump is equipped with a high level fault that will deactivate the ground-
water recovery system if water accumulates in the sump. The air stripper and the air filter are
equipped with air flow switches which will deactivate the ground-water extraction pumps if
insufficient air flow is moving through the air stripper. This insures that water will not flow
through the system unless it is undergoing proper treatment.

Process water from the air stripper is directed by a centrifugal transfer pump through an
in-line ﬁltér bank. The two filters, which are present to remove finer particles (including
precipitated iron from the air stripper) which could lower the performance of the downflow GAC
vessels, are arranged in parallel to allow continued operation of the treatment system if one filter
becomes clogged (and during filter changeouts). The filter bank is equipped with a differential
pressure switch similar to the pre-stripper filter that will turn off the transfer pump if both filters
become clogged (differential pressure exceeds 15 psi).

After passing through the filter bank, process water receives final “polish” via two, 55-
gallon capacity (200 pounds of carbon) GAC vessels arranged in series. Although design
calculations (Section 4.2.4) indicate that no secondary treatment (GAC) is required, the GAC
vessels are incorporated into the treatirient system as a precautionary measure. The GAC vessels
will be equipped with appropriate valving and sample ports to allow unconstrained carbon

changeouts and compliance sampling. If the primary GAC is receiving excess pressure (more
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than 15 psi), a pressure relief valve will direct process water away from the primary GAC and
back to the air stripper sump, and a differential pressure switch will turn off the transfer pump.
Subsequent to treatment, effluent water will be discharged to the storm sewer in Four Winds

Plaza (Turpentine Run) in accordance with Esso’s TPDES Permit #V100040703 (Section 8.0).

5.2.4 Remedial Work Element I - System Component Capacities

i

The 1.75”-diameter shallow extraction well pneumatic pumps have a maximum
sustainable pumping rate of 1.0 gpm providing at least 100% additional capacity compared with
the expected flow rates of 0.25 to 0.50 gpm per well. Similarly, the 3”-diameter deep extraction
well pneumatic pumps have a maximum sustainable pumping rate of 3.5 gpm providing at least
100% additional capacity compared with the expected flow rates of 0.50 ‘to' 1.0 gpm per well.
Although it is considered very unlikely that lorig term pumping rates will exceed the maximum
pump capacity, contingencies for higher well yields were previously discussed in Section 4.2.1.

Based on air stripper emission calculations and DPNR air discharge limits discussed in
Section 4.2.4, the treatment system is designed to operate and provide effective treatment at
sustained flows of 12 gpm, providing approximately 100% additional capacity under conditions
expected during the first year of operation (predicted average sustained flow rate of 6 gpm). If
necessary, the system can operate within performance standards at peak flows of 15 gpm for
short intervals, providing an additional safety factor. After a period of 6 to 12 months of
continued system operation (and subsequent dewatering of the perched water zone), recovery
rates from the four perched water wells will be reduced or negligible, and continued pumping
will also result in declining dissolved VOC concentrations over time, thereby adding additional

potential capacity/safety factor to the ground-water recovery system.
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The OWS, centrifugal transfer pumps, filter housing, particulate filters, GAC vessels,
and other Remedial Work Element II system components can all operate at sustained flow rates
- of 12 gpm and peak flows of 15 gpm (or greater). Technical specifications for these components

are provided in the Project Manual/Technical Specifications and the O&M Manual.
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SECTION 6.0

SOURCE CONTROL PLAN PERFORMANCE CRITERIA

This section describeé the general performance criteria and conﬁﬁnatory sampling and
monitoring that will be used to evaluate the effectiveness and ability of the Source Control Plan
to meet the Design Objectives as outlined in Section 3.0. The section also discusses general
performance contingencies (for specific equipment and operational contingencies see Section
5.0), and provides information on the sampling and monitoring that will be used to evaluate the
performance of Remedial Work Elements I and II. Specific details on sampling and monitoring

methods, frequency, and other aspects of protocol are found in the accompanying O&M Manual.

6.1 Performance Criteria - Remedial Work Element I (Soil)

Remedial activities associated with Remedial Work Element I will consist of SVE
system operation and bioventing. SVE will be performed concurrently with dewatering of the
perched water-bearing zone (and PSH removal). Bioventing remedial activities will be
performed subsequent to dehydration of the perched water zone. Details on the remedial
activities to be performed in conjunction with Remedial Work Element I are provided in Section
3.3. |

System monitoring will be performed throughout the duration of soil remedial activities
to: 1) ensure technology effectiveness; 2) monitor contaminant mass removal; and 3) coiifirm
vapor capture areas. Performance monitoring activities for the SVE and bioventing systems will
include: 1) the collection of vapor samples to quantify the total mass of hydrocarbons removed;
2) the measurement of vacuum levels at extraction wells and vapor monitoring points to

determine the effective radii of influence; 3) the colléction of water levels to confirm dewatering
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of the perched water zone (necessary for initiation of bioventing); 4) the collection of vapor
samples to confirm bioventing effectiveness; and 5) vapor treatment off-gas monitoring.
Sampling protocol and other monitoring activities associated with the SVE/bioventing system
are outlined in the O&M Manual.

Vapor samples will be collected from individual SVE wells to determine contaminant
mass removal. It is expected that after a continued period of SVE operation, total contaminant
mass removal, or residual concentrations in soils (as measured indirectly through vapor
monitoring), will exhibit minimal change, and begin to approach an asymptotic limit of mass or
concentration. Once the asymptotic limit ig reached via SVE, bioventing will be initiated in the
areaAof the north oil/water separator. Continued bioventing activity in this area will also
subsequently reach a secondary, albeit lower, asymptotic limit.

Each SVE well is equipped with a vacuum gauge to measure applied vacuum at the
wellhead. Vapor monitoring points (VMPs) in the vicinity of the SVE wells will periodically be
fitted with a well seal and vacuum gauge to measure the induced vacuum at the VMP. Figure 3-
2 depicts the predicted radii of influence for the SVE system based on pilot testing data.
Analysis of the induced vacuum data collected during remedial system operation will provide the
actual radius of influence for each SVE well under field conditions. Based on these data, the
applied vacuum at individual SVE wells will be adjusted (via valving at each wellhead) to
maximize/optimize contaminant mass removal from each SVE well.

Initiation of bioventing in the area proximal to the north oil/water separator is predicated
on the dewatering of the perched water table. Data collected from the weekly liquid level
measurements obtained during the first year of system operation will be used to determine when

the perched zone has been dewatered and operation of the bioventing system can begin.



The bioventing system will consist of a series of injection and extraction wells. In the

subsurface, the concentration of oxygen is often the most important limiting factor on

_ biodegradation. The injection of ambient air (containing approximately 20.8% oxygen) via the

bioventing system should stimulate microbial activity and associated biodegradation. The
bioventing extraction wells will help to convey and distribute the injected air from the injection
well, and exhaust the oxygen-depleted air and biodegradation byproducts, such as carbon
dioxide. |

Once the bioventing system is operational, vapor samples will be collected from
individual bioventing extraction wells and screened for oxygen, carbon dioxide, and methane
concentrations. VMPs can also be monitored for the same gases to determine the area of
bioventing influence. Increasing oxygen levels (and decreasing carbon dioxide and methane
concentrations) over time will indicate bioventing system effectiveness. Hydrocarbon
biodegradation rates can be quantified using stochiometric equations (developed in Hinchee, et
al, 1992) which incorporate oxygen utilization rates (and/or carbon dioxide production).

During operation of the SVE/bioventing systems, extracted vapors will be treated via
catalytic oxidation. Vapor samples will be collected from the system influent manifold and the
catalytic oxidizer effluent to determine the effectiveness of the catalyst and to ensure compliance
with all discharge requirements. |

To the extent practical, the site-specific SSLs established by the ROD will be the target
contaminant clean-up concentrations for Remedial Work Element I. As discussed above,
contaminant levels will reach an asymptotic limit after continued operation of tﬁe
SVE/bioventing systems. Although Remedial Work Element I is expected to achieve significant

soil contaminant mass removal, the final asymptotic limit for a given compound (and its



relationship to the corresponding SSL) cannot be determined with certainty until actual operation
of the remedial system.

Data collected from the SVE/bioventing monitoring program will be used to calculate
the removal of petroleum mass from the subsurface and determine the schedule for system shut
down. Once site data indicate that the hydrocarbon concentrations have réached an asymptote,

confirmation soil sampling will be implemented adjacent to and south of the north oil/water

| separator, in the vicinity of the dispenser island, and downgradient from the UST tank field.

The confirmation sampling program will include two borings drilled adjacent to the
north oil/water separator, ihree borings drilled south of the separator in the alleyWay, and two
borings drilled south of the dispenser island. One soil sampie will be obtained from each boring,
at the interval which demonstrates the greatest petroleum impact. Sample selection will also be
based upon field criteria; specifically, photoionization detector (PID) readings, visual aﬁd
olfactory observations, and depth. Soil confirmation samples will be analyzed for volatile
organic compounds by EPA Method 8240, polycyclic aromatic hydrocarbons by Method 8310,
and petroleum hydrocarbons (e.g., gasoline- and diesel-range organics) by Gas Chromatography,
EPA Method 8015A.

Analytical data obtained during the confirmation program will be compared to the site-
specific SSLs. If the data indicate that soil contaminant concentrations achieved via Remedial
Work Element I are reduced to less than the site-specific SSLs, a request will be submitted to
EPA for approval to terminate soil remediation activities. Should asymptotic levels remain
above the SSLs, EPA/DPNR will be notified and Remedial Work Element I Contingency
Measures described below in Section 6.2 will be invoked: A complete analysis of the remedial

system’s performance, the effectiveness of the Contingency Measures, and an evaluation of all
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applicable alternate technologies will be prepared and submitted to EPA/DPNR for review, if the

original Performance Standards cannot be achieved for Remedial Work Element I.

6.2 Contingency Measures - Remedial Work Element I (Soil)

As discussed above, the Source Control Program (SCP) at the Esso Tutu Service Station
will utilize SVE and bioventing remedial technologies during the execution of Remedial Work
Element I. The SCP has been formulated based upon existing site empirical data and best
professional judgment, and is consistent, to the extent possible, with the Tutu Well field ROD.
Certain efforts will be instituted to monitor the effectiveness of the remedial program and to
identify problems as they arise.  Specifically, the following contingencies will be

evaluated/implemented pending on-site developments:

1. Inability to Reduce Contaminant Mass - Vadose Zone

The vadose zone remedial program will incorporate bioventing and SVE to reduce
contaminant mass. Although vadose zone modeling indicates that existing soil
concentrations are protective of ground-water MCLs, remedial efforts are proposed
to remove contaminant mass in areas which may not have been fully investigated or
which may have been associated with a measurable quantity of PSH. As part of
these efforts, certain assumptions have been incorporated in the layout of bioventing
and SVE wells to recover a majority of the contaminant mass.

Collection and analysis of extraction well vapor samples, quantitative analysis of
soil samples, and field monitoring of subsurface air pressure/vacuum will be
performed to evaluate contaminant mass removal from the vadose zone, and
determine SVE well radii of influence (see Section 6.1). Should these data indicate
that remedial efforts are not effectively reducing contaminant concentrations, or that
insufficient radii of influence are being produced, alternative measures will be
considered. These measures could include: installation of additional SVE/bioventing
wells or passive venting points to increase the areal extent of system influence, soil
excavation/disposal, and other potentially applicable technologies such as enhanced
bioremediation. The discussion to implement any/all of these measures will made
after a completion evaluation of the data and discussions with EPA/DPNR.

2. Inability to Dewater Perched Zone

The dewatering program for the perched water-bearing zone is based upon the
assumption that the source of water is identified and mitigated. At present, the most
likely source of water is considered to be the station cistern and/or infiltration of
storm water beneath the station building. In conjunction with implementation of the
dewatering program, the source of water will be confirmed and mitigated.
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Implementation of bioventing in the area proximal to the north oil/water separator is
predicated on the ability to remove most, if not all, water present in the perched
zone. The monitoring programs in this area will include the collection of water level
zone cannot be dewatered utilizing the existing system, an alternate program will be
developed to reduce contaminant mass in this area. Potential alternatives could
include simultaneous operation of fluid extraction and bioventing systems,
installation of additional dewatering wells, and soil excavation/disposal.

3. Excessive Recovery of Ground Water/Moisture through SVE Wells

During SVE activities, small amounts of ground water or moisture may be
introduced into the recovery system via direct entrainment from the extraction well
or condensation. The SVE system is equipped with moisture knockout standpipes
along the main piping manifold and a 30-gallon capacity moisture separation tank
for fluid collection and treatment; however, if excessive water is being introduced to
the SVE system, the following measures will be taken: 1) vacuum will be
temporarily lowered at individual extraction wells, thereby reducing air flow,
ground-water levels within the wells due to mounding, and associated water
recovery; 2) vapor extraction at individual wells may be temporarily turned off, or in
the case of SVE wells located within the perched water zone, delayed until the
perched zone is dewatered; and 3) if warranted by conditions, ancillary ground-water
extraction from SVE wells via pumping will be evaluated.

4. Exceedance of Air Emission Discharge Limits
Compliance monitoring will be implemented to ensure that discharge requirements

are satisfied. The program for confirming compliance will be consistent with
specifications stipulated in the Air Pollution Control Permit issued by DPNR (see
Section 8.0). SVE/bioventing vapor treatment will be provided by catalytic
oxidation. This technology is normally an extremely effective means of contaminant
removal and destruction, and it is also possible that vapor concentrations generated
over time will decline to concentrations that will not require treatment. However,
should compliance samples indicate that air emissions exceed applicabie limitations,
modifications to the existing treatment program will be developed. These
modifications could include replacement of the existing catalyst and/or installation
of additional catalyst units to provide higher treatment efficiencies. These measures
will be implemented as necessary to ensure that the operation of the SVE/bioventing
system complies with all EPA/DPNR discharge requirements.

If any of the above concerns develop during the course of the SCP, EPA/DPNR will be

notified and included in discussions related to evaluation and selection of alternative programs.

As discussed above, many of the contingency issues are predicated on the collection of site

monitoring and compliance data. The compliance monitoring program that will be implemented

as part of the Esso SCP is summarized in the O&M Manual.




6.3 Performance Criteria - i!emedial Work Element II (Ground Water)

System monitoring will be performed throughout the duration of ground-water remedial
efforts to ensure system effectiveness and to evaluate performance criteria. Specifically, the
monitoring program will be utilized to: 1) confirm dissolved mass removal in the source area; 2)
confirm the absence of plume expansion within the shallow bedrock aquifer beneath the station;
3) ensure sufficient hydraulic capture along the southern boundary of the Esso Tutu Service
Station; and 4) monitor PSH removal effort.

Performance monitoring activities for the ground-water extraction system will include:
1) collection of ground-water quality samples from the system to quantify the total mass of
hydrocarbons removed; 2) collection of ground-water quality samples from iqdiv‘idua’l
recovery/monitoring wells tq monitor the spatial distribution of the contaminant plume; 3)
measurement of liquid levels at extraction wells and monitoring points to determine the effective
radii of influence; 4) collection of liquid levels to confirm dewatjer‘ing of the perched water zone
and removal of PSH; and 5) treated ground water and air stripper off-gas monitoring. Sampling
protocol and other monitoring activities associated with the ground-water extraction system are
outlined in the O&M Manual.

Ground-water quality samples will be collected from system influent to calculate
contaminant mass removal. Ground-water quality samples will also be collected from individual
recovery/monitoring wells within the contaminant plume to track the areal extent and magnitude
of the plume. Additional details on sampling associated with the ground-water extraction system
are outlined in the O&M Manual.

Ground-water qﬁality data will be used to determine system effectiveness. It is

expected that after a continued period of ground-water extraction, the system’s total contaminant
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mass removal (and individual well contaminant conceritrations) will exhibit minimal change, and
begin to approach an asymptotic limit of mass or concentration. Once the asymptotic limit is
reached, termination of Remedial Work Element II will be evaluated (see below).

Weekly liquid-level data will be collected from all on-site and proximal wells during the
first year of ground-water extraction. This data will be used to calculate the radius of influence
for each extraction well and the system’s overall capture zone. Figures 4-2 and 4-3 depict the
predicted capture zones for the ground-water system based on pilot testing data (Section 4.2.2).
Analysis of the liquid-level data collected during remedial system operation will provide the
actual area of hydraulic control for each ground-water extraction well under field conditions.
Based on these data, pumping depths/rates at individual ground-water extraction wells will be
adjusted, if nécessary, to ensure sufficient hydraulic capture along the souttiern boundary of the
Esso Tutu Service Station and prevent plume expansion within the shallow bedrock aquifer
beneath the station.

Effective treatment of the perched water zone is predicated on the dewatering of the
perched water table. Data collected from the weekly liquid level measurements will be used to
determine the effectiveness of the dewatering effort.

System monitoring will be performed throughout the duration of the PSH recovery
program to ensure system effectiveness. The PSH recovery program will be terminated when
free product thicknesses are consistently less than 0.05 feet in all on-site and proximal wells for a
period of 12 consecutive months.

During the operation of Remedial Work Element II, total fluids extracted by the system
will be processed through an oil/water separator and treated via air stripping. Water samples will
be collected before and after air stripper treatment, and air stripper off-gas samples will be

collected, to ensure system effectiveness and compliance with all discharge requirements.
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Although the air stripper has been sized and designéd so that processed water will meet all
discharge requirements, as a precautionary measure the treated water will also be directed
through primary and secondary granular activated carbon (GAC). vessels, which will provide a
final “polish”. Water samples will be collected from primary GAC effluent (mid-GAC) on a
periodic basis to monitor GAC loading. Monthly water samples will be collected from
secondary GAC effluent (final discﬁarge) for TPDES compliance monitoring.

Data collected from the monitoring program will be used to determine the schedule for
system shut down. Liquid-level data and ground-water quality data will be obtained throughout
implementation of the SCP, estimated to last for 2 minimum of 5 years. These data will be
utilized to confirm the absence of plume expansion, and document hydraulic capture and mass
removal.

Termination of Remedial Work Element II efforts in the shallow bedrock aquifer
beneath and downgradient of the Esso Tutu Service Station will be bgsed upon compliance with
Federal MCLs to the extent practical, or the observation of asymptotic concentrations. As
discussed in association with Remedial Work Element I, dissolved contaminant levels will reach
an asymptotic limit after continued operation of the ground-water extraction system. Although
Remedial Work Element II is expected to achieve significant PSH and dissolved contaminant
mass removal, the final asymptotic limit for a given compound (and its relationship to the
corresponding SSL) cannot be determined with certainty until actual operation of the remedial
system.

Data collected from the ground-water monitoring program will be used to calculate the
removal of petroleum mass from the subsurface and determine the schedule for system shut
down. Once sité data indicate that the hydrocarbon concentrations have reached an asymptote,

analytical data obtained during the monitoring program will be compared to the MCLs. If the
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data indicate that ground-water contaminant concentrations achieved via Remedial Work
Element I are reduced to less than the MCLs, a request will be submitted to EPA for approval to
terminate ground-watér remedial activities. As stated in the UAO, subsequent to achieving these
standards, three annual confirmatory sampling events will be performed. Details on the
confirmatory sampling are provided in the Post-Remediation Sampling Plan included in the
O&M Manual.

Should asymptotic levels remain above the MCLs, EPA/DPNR will be notified and
Remedial Work Element II Contingency Measures described below in Section 6.4 will be
invoked. A complete analysis of the remedial system’s performance, the effectiveness of the
Contingency . Measures, and an evaluation of all applicable alternate technologies, will be
prepared and submitted to EPA/DPNR for review, if the original Performance Standards cannot

be achieved for Remedial Work Element II.

6.4 Contingency Measures - Remedial Work Element II (Ground Water)

As discussed above, the SCP at the Esso Tutu Service Station will incorporate PSH
recovery and ground-water extraction. This SCP has been formulated based upon existing site
empirical data and best professional judgment, and is consistent, to the extent possible, with the
Tutu Well field ROD. Certain efforts will be instituted to monitor the effectiveness of the
remedial program and to identify problems as they arise. Specifically, the following

contingencies will be evaluated/implemented pending on-site developments:

1. Insufficient Radius of Influence - Hydraulic Control
The ground-water recovery system associated with the shallow aquifer consists of a

hydraulic control portion designed to arrest plume expansion. Achievement of
sufficient hydraulic capture from each of the four downgradient wells will be
monitored through the collection of ground-water elevation measurements and
ground-water quality data, as discussed in Section 6.3.
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Although it is unexpected, if site data indicate that insufficient capture is being
generated due to higher well yields than expected, pump upgrades will be evaluated.
If site data indicate that insufficient capture is being generated due to other factors
which may limit radii of influence (hydraulic conductivity, aquifer heterogeneity,
etc.), and plume expansion is occurring, the need for additional extraction wells will
be evaluated.

Inability to Dewater Perched Zone

The dewatering program for the perched water-bearing zone is based upon the
assumption that the source of water is identified and mitigated. At present, the
source of water is most likely the station cistern and/or storm water infiltration to the
subsurface beneath the station building. In conjunction with the dewatering
program, the source of water will be confirmed and mitigated.

If the perched zone cannot be dewatered utilizing the existing system, an alternate
program will be developed to reduce PSH and dissolved contaminant mass in this
area. Potential alternatives could include installation of additional dewatering wells,
simultaneous operation of fluid extraction and bioventing systems, enhanced
bioremediation, and soil excavation/disposal.

. Occurrence of Phase-Separated Hydrocarbons

Current site data indicate that PSH is periodically present at wells SW-3, SW-7, and
CHT-3. Remedial measures outlined above have been designed to address the
presence of free product at these locations. Concurrent with, and subsequent to
completion of phase-separated hydrocarbon activities, well gauging efforts will be
performed to determine the presence/absence of free product at all on-site and
proximal monitoring wells. Should free-product reappear in SW-3, SW-7 or CHT-3
(or be discovered in any on-site or proximal monitoring well) at apparent thicknesses
greater than 0.05 feet subsequent to termination of recovery activities, PSH removal
will be re-instituted. If necessary, the use of automated PSH pumps will also be
evaluated.

Exceedance of TPDES Discharge Limits
Compliance monitoring will be implemented to ensure that treated ground-water

discharge requirements are satisfied. The program for confirming compliance will
be consistent with specifications stipulated in the TPDES permit (see Section 8.0).
Should compliance sampling indicate that contaminant levels in treated ground
water exceed applicable discharge limitations, modifications to the exXisting
treatment program will be developed. These modifications may include: the
incorporation of additional GAC capacity, upgrades to promote air stripper
efficiency, or stimulation of pre-stripper volatilization via venturi agitation or similar
devices. Appropriate measures will be developed to ensure Remedial Work Element
1T is in compliance with all discharge requirements.
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5. Exceedance of Air Stripper Off-Gas Limits '
Compliance monitoring will be implemented to ensure that air discharge

requirements are satisfied. The program for confirming compliance will be
consistent with specifications stipulated in the DPNR Air Pollution Control permit
(see Section 8.0). Should compliance samples indicate that emissions of air stripper
off-gas exceed applicable limitations, modifications to the existing treatment
program will be developed. These modifications may include treatment of a portion
of the air stripper off-gas by routing it through the Remedial Work Element I
catalytic oxidizer, adding vapor GAC treatment, or reducing ground-water extraction
rates. Appropriate measures will be developed to ensure Remedial Work Element II
is in compliance with all discharge requirements.

If any of the above concerns develop during the course of the SCP, EPA/DPNR will be
notiﬁed and included in discussions related to evaluation and selection of alternative programs.
As discussed above, many of the contingency issues are predicated on the collection of site
monitoring and compliance for ground-water quality, ground-water elevation, water discharge

concentrations, etc. The compliance monitoring program that will be implemented as part of the

Esso SCP is summarized in the O&M Manual.

6-12




SECTION 7.0

INSTITUTIONAL CONTROLS

The remedy outlined in EPA’s August 5, 1996 ROD included institutional controls for 7
the site. The institut_ional controls are required to: 1) place limitations on property usage and 2)
ensure the excavation/disturbance of soil will not occur without a permit. Based on the findings
of EPA’s Baseline Human Health Risk Assessment, surface soil and subsurface soils were found
to pose an acceptable risk to human health for workers under both current conditions and a future
use scenario involving workers conducting excavation activities. Presently, the service station
property is completely paved and surface soil is not available for contact. The institutional
controls will be instituted as follows:

¢ future property use will be limited to commercial or industrial use only (e.g., not

residential);

® excavation, transportation, and usage of soil or rock from impacted areas will not

occur without EPA and DPNR approval.

The institutional controls listed above will be implemented by amending the deed to
include these restrictions. If the residual levels of the chemicals of concern present in surface
and subsurface soils are reduced through implementation of the Source Control Plan, and thereby
pose no significant risk to human health, safety or the environment, EPA will be petitioned to

remove the deed restrictions.
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SECTION 8.0

PERMITS

8.1 Construction Permits

Prior to initiation of construction, all construction activities were reviewed with the
U.S.V.I. Department of Planning and Natural Resources to determine appropriate permitting
requirements. Approval to proceed with construction activities has been received; however, a
copy .of the final permitting package, which includes an earth change permit, is not available at

this time.

8.2 Air Pollution Control Permits \

Vapor dischargeé from the SVE Treatment System will initially be regulated under an
“Authority to Construct” Permit # STT-755-B-98 issued by DPNR Air Pollution Control. This
permit is currently undergoing revision and finalization with DPNR; however, DPNR has
provided verbal and written authorization to proceed with construction until the final permit is
issued (Appendix B). Details on sampling/monitoring associated with compliance monitoring of
the vapor extraction system are summarized in the O&M Manual. A copy of the revised permit
submission is included inh Appendix B. |

Vapor discharges from the ground-water remedial system will be regulated under the
DPNR “Authority to Construct™ Air Pollution Control Permit # STT-755-A-98. This permit is
currently undergoing revision and finalization with DPNR; however, DPNR has provided verbal
and written authorization to proceed with construction until the final permit is issued (Appendix
B). Compliance sampling/monitoring associated with the Ground-Water Tr’eatmeﬁt system, will

consist of influent and effluent samples water samples from the air stripper which will be

8-1




analyzed for target compounds identified in the Air Pollution Control Permit. The analytical
data will be used to calculate total contaminant mass discharged. Additional details on
sampling/monitoring associated with compliance monitoring of the ground-water extraction
system are summarized in the O&M Manual. A copy of the revised permit submission is

included in Appendix B.

8.3 Ground-Water Discharge Permits
Treated aqueous-phase discharges from the ground-water remedial system (i.e., post-
carbon treatment) will be regulated under TPDES Permit #VI00040703 issued by DPNR.

Effluent water will be discharged to the storm sewer in Four Winds Plaza (Turpentine Run). As

specified in the permit, compliance sampling/monitoring will include effluent sampling of BTX,

total petroleum hydrocarbons (TPH), total organic carbon (TOC), total suspended solids (TSS),
total lead, and pH (see the O&M Manual for details on compliance monitoring). A copy of the

TPDES permit is included in Appendix B.
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SECTION 9.0

- ACCESS AGREEMENTS

Off-site construction activities are limited to well installation (G6 and G8) and associated
trenching activities for the remedial system. These activities will be performed on the Four
Winds property, located to the south and west of the site. An Access Agreement for these
activities was granted by the property owners; a copy of the agreement is included as Appendix

C. No properties or easements were acquired as part of the Remedial Action.



SECTION 10.0

CONSTRUCTION QUALITY ASSURANCE PROJECT PLAN -

The Construction Quality Assurance Project Plan (CQAPP) will provide q,uality
assurance/quality control during the remedial system construction phase. The CQAPP will be
implemented by the Independent Quality Assurance Team (IQAT; final téeam membership is
being finalized at this time). IQAT personnel will bé selected based upon knowledge and prior

experience in their designated area of responsibility. The names and qualifications of the IQAT

“will be submitted to EPA for review and approval.

The CQAPP will bé directed by a Professional Engineer licensed in the U.S. Virgin
Islands (Ravi Kotlipara, Ph.D., P.E., Kotlipara Engineering; Dr. Korlipara is in the process of
acquiring a USVI P.E. license), and by the Site Engineer/Scientist (Chad Stevens, Essb/Robeft
Zei, FES, and/or a qualified designee technically qualified and knowl_edgg_able about the project)
who will be on site during all remedial system construction activities.

All contractors will report directly to the Site Engineer/Scientist Who will be authorized
to stop any activities which are not in compliance with the CQAPP, applicable environmental
and contract requirements, or any activities which endanger the health and safety of construction
personnel and surrounding residents. The Site Engineer/Scientist will be responsible for
implementation of construction and construction oversight, remedial system construction quality

assurance inspections, and testing as discussed below.

10.1 Plan for Implementation of Construction and Construction Oversight
Clear lines of aufhority will be established for all key personnel involved in the

construction phase of remedial system installation. An organizational chart depicting the lines of
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authority is included as Table 10-1. Responsibilities of all key personnel will be cle‘arly
established and communicated to all staff before the start of construction.

The construction phase of work may be broadly classified into four categories: 1)
remedial system assembly: 2) well installation; 3) construction associated with r‘emedia,l system
trenching and piping; and 4) on-site remedial treatment system installation. The i.II.SPeCfioﬁ
activities associated with these four phases of construction, including the scope, frequency, and
details of inspectioné and testing are discussed in Sections 10.2 and 10.3, and in the technical
specifications referenced therein.

Upon selection of contractors and approval from EPA to proceed with cons,truction, a
Notice to Proceed will be issued to the contractors. The contiactor will be required to provide:
1) a construction schedule consistent with the overall project schedule; 2) a health and safety
plan and proof of proper OSHA training for all on-site workers; 3) qﬁality assurance plans; 4)
work plans; and 5) other ’t,echnical submittals for review by the Site Engineer/Scientist and the
IQAT. The Site Engineer/Scientist will oversee construction mobilization. A pre-construction
meeting will be held to discuss duties, responsibilities, scope of work, planning, sche_&ule, health
and safety issues, and any other construction related issues with all contractors.

The Site Engineer/Scientist and the IQAT will review and approve performance of
‘constr’U_ctibn, inspection, and testing (Sections 10.2 and 10.3). The Site Engineer/Scientist will
also review and approve shop drawings, any requested field changes (deviations from design
plans and specifications), any other changes from plans and specifications, preparation of “as-
built” drawings (Section 10.2.2), and invoices and progress payments. The Site
Engineer/Scientist will be responsible for final inspection and acceptance of all work performed

by the contractor.
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10.2 Inspection and Certification

The Site Engineer/Scientist will réview documentation provided by the on-site
contractor(s) to affirm that all construction materials used at the site meet industry and
performance guidelines as required in the Remedial Design Project Manual. The Site
Engineer/Scientist will conduct daily inspections of all installed piping and trenches to assure
compliance with installation specifications established in the engineering construction design
drawings. Situations of non-compliance from specifications will be documented in the daily log
(see Section 10.2.1) and the appropriate contractor(s) will be notified. Additional work will not
proceed until the non-compliance is cofrected by the contractor(s). The IQAT will also
selectively inspect the work of the contractor.

The remedial treatment system will be assembled off site by Independent Equipment
Corporation (IEC) of Raritan, New Jersey. A licensed i’E and project engineers (Richard Tobia,
Abraham Platt, Paul Fischer) on the IEC project team, and qualified technicians from IEC will
inspect and test each component (see Section 10.3) to ensure it meets manufacturer and industry
standards. The Site Engineer/Scientist will also inspect the system for proper operation before
shipment to the facility. A member of the IEC project team (Paul Fischer) and the Site
Engineer/Scientist will reinspect the remedial system after it is installed at the Facility. IEC will
provide written certification of the successful completion of inspection and testing of system
components to the Site Engineer/Scientist.

During remedial system construction, modifications of the original remedial system
design may occur. These deviations may include changes such as field relocations of piping or
trenches due to accessibility constraints, changes in piping configuration which improve ease of
installation or access, or other changes of a similar nature. Modifications from the original

remedial system design will be limited to changes which do not affect ultimate system operation
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or performance; all changes are subject to the approval of the Site Engineer/Scientist. Any
substitutions of materials or parts must equal or better the standards outlined in the technical
specifications. Any modifications which are likely to affect system operation or performance
will require full review and approval by EPA and DPNR before implementation.

The Professional Engineer will review all documents associated with the CQAPP
including daily logs, as-built drawings, testing results, and contractor’s certifications. After
review and approval of these documents, and inspection and testing of the remedial system, the
Professional Engineer will certify that:

1) the Remedial Construction Work has been completed in full satisfaction of the

requirements of the 5 August 1996 ROD, the Order, and all approved plans and

specifications developed thereunder, including the CQAPP, and

2) the SVE and Ground-Water Extraction/Treatment systems are operating in
accordance with approved design and performance criteria.

This Certification of Work will be submitted to EPA/DPNR as part of the Remedial Construction

" Report.

10.2.1 Daily Logging and Measurements
A daily construction log will be completed and signed by the Site Engineer/Scientist.
The daily logs will provide detailed descriptions of all construction activities including:

a) contractors and personnel on site

b) work performed

¢) health and safety issues

d) community relations

€) air monitoring

f) daily inspection results

g) photographic documentation

h) soils quantities excavated

i) waste stockpiling and/or disposal

j) testing performed and resultant data
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The daily log will also include the dimensions of piping and trenching installed,
surveying measurements, and an inventory of materials utilized. Information will be cross-
referenced and indicated on a set of engineering construction drawings where appropriate.

Photodocumentation of remedial construction activities will also be prepared on a daily
basis. All excavated trenches, trenches with installed éipi_’ng, well vaults, system pulling stations,
piping connections, treatment enclosure, and treatment system components will be photographed
with appropriate scaling. Photographs will be recorded in the daily log and photo locations will
be kg‘yed on the “as-built” drawings (see below). Select photographs will be included in the

Remedial System Construction Report.

10.2.2 “As-Built Drawings” and Logs

During remedial construction, a dedicated set of engineering construction design
drawings will be used on site for recording field changes to the original remedial system design.
All field changes will have received prior approval from the Site Engineer/Scientist before
implementation. The Site Engineer/Scientist will initial and date all such changes on the
dedicated engineering construction design drawings. The changes will also be recorded in the
daily log (see Section 10.2.1), and photodocumented where appropriate,

The dedicated field construction drawings, daily logs, and photodocuments will be used
to generate a set of “as-built” drawings upon completion of remedial system construction. The
“as-built drawings” will be signed and stamped by the Professional Engineer and submitted as

part of the Remedial Construction Report.
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10.3 Testing of Materials, Construction, and Final System

The SVE and Ground-Water Treatment systems will be tested to assure proper

performance and compliance with all applicable EPA and DPNR regulations. Additional testing

details are provided in the Project Manual. The Site Engineer/Scientist will supervise all on-site

quality testing. Equipment/materials testing will occur in four stages:

a)

b)

c)

Remedial system assembly - The remedial treatment system will be assembled in
New Jersey by IEC. A licensed PE and project engineers (Richard Tobia, Abraham
Platt, Paul Fischer) on the IEC project team, and qualified technicians from IEC will
inspect and test each component (see Section 10.3) to ensure it meets manufacturer
and industry standards, and the technical specifications in the Project Manual which
also includes specifications for testing. The Site Engineer/Scientist will also inspect
the system for proper operation before shipment to the facility. Each system
component will be tested individually and/or in conjunction with other associated
system components to assure proper performance of the system before final
shipment to the Facility. The remedial system assembly contractor (IEC) will
provide written certification of the successful completion of inspection and testing of
system components to the Site Engineer/Scientist.

Well installation - The drilling subcontractor provided well construction materials
which met all relevant industry standards to ensure proper well performance. Wells
were installed (and will be developed) according to the protocol presented in the
Supplemental Remedial Design Work Plan (draft submittal to EPA/DPNR dated 14
August 1998). A Project Scientist from FES supervised all well installation
activities and maintained a detailed daily log which included all pertinent
descriptions, boring logs, measurements, and other data associated with the well
installations.

Construction associated with remedial system trenching and piping - All materials
used in association with remedial system trenching and piping installation will meet

industry standards and performance guidelines required in the Project Manual.
Construction will follow construction and testing procedures as described in the
technical specifications of the Project Manual. Installed piping and trenches will be
measured/surveyed to assure conformity with installation specifications established
in the engineering construction design drawings.

After installation, each vapor line segment (well to pull station, or pull station to pull -
station) will be vacuum- or air pressure-tested using standard field methods as
described in the Project Manual to ensure that adequate vacuum (or pressure) will be
maintained. At a minimum, each PVC extraction line will be capped and subjected
to an induced vacuum of 60 inches of water for a period of two hours. Extraction
lines which do not maintain an induced vacuum of at least 58 inches of water will be
reinstalled.
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Each ground-water recovery and pneumatic air line segment will be pressure-tested
to 150 pounds per square inch (psi), and required to maintain at least 145 psi for two
hours. Alternate methods of line testing, such as helium line leak detection, may be
substituted with the approval of the Site Engineer/Scientist.

Test results will be documented and approved by the Site Engineer/Scientist before
the corresponding trench segment is backfilled. The IQAT will also selectively
conduct independent testing of the work of the contractor.

d) On-site remedial treatment system installation - Qualified technicians from the
remedial treatment construction contractor (IEC) will inspect and test all
components of the remedial treatment system after shipment and on-site installation
to ensure proper operation. Testing will include, but not be limited to, reviewing all
faults, probes, safety switches, and logic controls for proper functioning; preliminary
operation of all well pumps, transfer pumps, blowers, and motors for performance
evaluation; preliminary operation of the air stripper and catalytic oxidizer to ensure
proper operational temperatures, air flow, and air processing; and inspecting and
testing the complete remedial system for leaks or other breaches of integrity. The
IQAT will also selectively conduct independent testing and inspection of the work of
the contractor.

The remedial system construction contractor (IEC) will provide written certification
upon successful completion of inspection and testing of the installed remedial
system according to the technical specifications in the Project Manual. An
accelerated sampling and monitoring compliance schedule (see the O&M Manual)
will be followed during system start-up to ensure that the remedial system operates
within applicable EPA/DPNR regulations.
10.4 Construction Access Agreements
Well installation and associated trenching activities will be performed on the Four Winds
property, located to the south and west of the site. An Access Agreement for these activities was

granted by the property owners; a copy of the agreement is included as Appendix C. No

properties or easements were acquired as part of the Remedial Action.

10.5 Method of Selection of Construction Contractor(s)
The Remedial Treatment System construction contractors (IEC) were selected based on

prior experience with the proposed remedial technologies, ability to fabricate pre-packaged,
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“turn-key” remedial systems, adequate environmental insurance coverage, proper OSHA training
and certification for all on-site workers, and previous Superfund experience.

Bid packages for the trenching and piping installation phase of work were sent to
qualified construction firms included on Esso’s preferred contractor list and additional local
construction firms with equivalent credentials. Selection of the construction contractor was
based on a review of the contractor’s qualifications to perform the necessary work, previous
experience with similar types of conmstruction, equipment and labor availability, and
reasonableness of construction schedule and costs. The trenching and piping installation phase
of the remedial system installation was awarded to O’Brien Construction of St. Thomas, USVIL
The successful bidder was required to provide proof of adequate environmental insurance
coverage and proper OSHA training and certification for all on-site personnel. Contractor

qualifications are included in Appendix D.

10.6 Final Construction Schedule

A proposed construction implementation schedule is included as Table 10-2. The
schedule indicates that off-site assembly of the remedial treatment system will be completed
during October-November 1998. On-site remedial system trenching and piping will take place
during November-early December 1998. After shipment of the remedial treatment system in
early December 1998, final on-site assembly and preliminary testing of the remedial system will
take place in December 1998. Following EPA approval of the Initial Testing Program (ITP)

Plan, initial testing and start-up of the completed remedial system is anticipated for early 1999.
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10.7 Final Construction Cost Estimate

A final construction cost estimate is included as Table 10-3. The total estimated cost of
the remedial system construction and installation is $951,000. Please note that this cost estimate
does not include- expenditures associated with subsequent remedial system operatiop and

monitoring.
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Table 2-1
Summary of Analytical Data
North Oill/Water Seperator (1993)
Esso Tutu Service Station
St. Thomas, USVI
- Page 1 of 1
$S-1 SS-3 §S4 | SS5 SS-6 SS-7 s58 SS9
[Anatytical Parameter [ units (9" (3" (3" (3% (5) (5 (7 | (3)
‘ - Aromatic Hydrocarbons
[Benzene (mg/Kg) <1.6 0.88 | <0.029 0.029 | <0.006 0.16 | 027 | <0.008 |
Folnene (mg/Kg) 46 53 4.6 6.5 <0.006 33 | 51 - <0.006 ||
|[Ethylbenzene (mg/Kg) 12 11 . 0.99 0.52 | <0.008 1.7 . 1 ~ <0.006 |t
{{Total Xylenes (mg/Kg) 80:4 774 | 242 29 <0.006 58 ?If 78 <0.006 ||
, Chlorinated Compounds
rl'richloroethene _(mgiKg) <1.6 026 | <0.029 | <0.029 | <0.008 | <0.029 0.045 <0.006
Tetrachloroethene (mg/Kg) <1.6 1.1} 015 0.13 | <0.006 0.52 1.5 <0.006
1,1-Dichloroethane mglKq) <1.6 0.56 | <0.029 | <0.029 § <0.006 0.031 0.07 <0.006
1,2-Dichloroethene {mg/Kg) <16 3.2 | <0.029 0.032 <0.006 0.075 0.11 .| <0.006
1,1, 1-Trichloroethane (mg/Kg) | <16 | <0.036 | <0.029 | <0 029T<0 006 | 0044 | 0058 | <0.006
T Base-Neutral Compounds
1,2-Dichlorobenzene (mgiKg) | NA 2.8 0.84 <2 <0.38 <0.77 1.4 <0.4
{INaphthaiene (mg/Kg) |  NA 29 11 22 <038 | 19 23 <0.4
{[Fluorene (mg/Kg) | NA 3.4 1.4 2.6 <038 | 14 1.6 <0.4
fiPhenanthrene mg/Kg NA 97 4.5 8.1 <038 I 43 6.1 <0.4
l{Anthracene (mg/Kg) | NA <2.4 0:92 <2 <0.38 | <077 1.2 <0.4
{IFluoranthene (mg/Kg) | NA 3.1 1.2 24 <038 | 11 1.5 <0.4
, {[Pyrene {mg/Kg) | NA 15 6.5 -9 <0.38 | 57 8 <0.4
' iBenzo (a) anthracene (mg/Kg) | NA 5.8 2.3 43 <0.38 2.1 2.8 <0.4
[[Chrysene (mg/Kg) | NA 5.1 2 3.6 <0:38 1.9 2.4 <0.4
[iBis (2-ethylhexyl) phthalate. (mg/Kg) | NA 19 83 | 11 <0.38 6.7 9.2 <0.4
" i-n-octyl phthalate (mg/Kg) | NA <24 2§ <2 <038 | <077 | <077 0.94
lIBenzo (b) fluoranthene (mg/Kg NA 6.1 2 .38 <0.38 2 2.6 <0.4
{Benzo (a) pyrene. mg/Kg NA 3.2 097 | <2 <0.38 0.88 1.1 <0.4
[Benzo (ght) perylene mg/Kg) - NA 7.7 16 | 34 <0.38 14 1.9 <0:4
| T Petroleum Hydrocarbons '
[Gasoline Range (mg/Kg) ]~ NA | 6,000 3,000 | 3.000 <8 4,000 5,000 <8
|[kerosene Range mg/Kg NA <4,000 | <1,000 | <1,000 <8 <1,000 | <1,000 <8
l[Diesel R‘ange mg/Kg) NA | <4,000 | <1,000 | <1000 <8 <1,000 | <1,000 <B

Notes:
1. NA =not analyzed
2. Volatile-orgarniic.analysis conducted by EPA Method 8240; base:neutrals analyzed by EPA Method 8270;
3. TPH analysis conducted by Method 8015 (GD-FID).

4. .mg/Kg = Parts per million.
Forensic Eivironmental Services
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l . Tabie 2.2 ;
Summary of:Soll Analytical Data (1996)
. Esso Tutu Service Station
; - St. Thomas, U.S.V.l. '
l' , _ _ ) __ . . .‘ j:=l:a e1of2
' Sample Depth | Benzene | Tol ‘Eth Total Methylene | Trichloro | Tetrachioro | trans-1,2 Dichloro [ cis-1,2 Dichloro 1,1 Dichloro | 1,1 Dichioro | 1,2 Dichloro - I Total TPH TPH
f . Designation | Date | (feet) | fuanc uene ylbenzene | Xylenes | MTBE Acetone | Chioride | Ethene | Ethene Ethene ) Ethena Ethene Ethane _ Eghane 1 2-Butanone | Organic Carbon ‘ DRO GRO
' |_Designat u (ugikg) | (ug/Kg) | (uarkg) | uaikg) | (ugikg) | (ugiKg) | (ugiKg) (ug/Kg) {ugiKg) {ug/Kg) (ug/kg) {ug/iKg) | _ (ug/Kg) {mg/Kg) | (mgiKg)| (mg/Kg)]
| ] | . . ' . North Oll/Water Separator _ ;
B-1 S7196[ NA NA NA NA NA NA —NA NA WA NA NA NA NA NA NA NA NA
B2 [9/ai NA NA NA NA NA NA NA A NA NA A NA NA ] NA 1,000 A NA
- B 9/23/96]_4-6 NA NA NA NA NA NA NA NA NA — NA NA NA NA NA NA 2410 [_NA NA
_ -_3_6-8 NA NA NA NA. NA NA NA NA NA ~NA NA NA NA NA NA NA [ NA T NA
: S ——— 10 < <5 —30 197 <5 a5] <10 <5 <5 <10 <10 <10 <5 <10 <35 NA <200 | 700"
B85 [9/73196] 4-6 NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA 3160 NA | NA
l = s 84--16 0 :‘: <1 <T 3 33 <7 <z <1 <9 <3 ) ) < vz e NA =00 300 T
= - 1234 ' NA NA A NA NA . ~NA A 2830 T
| 8-10 3J 10 | 58 35 63 480 :‘2 f? 2‘1\ ':Q ’:9 ':g ?1\ t‘g L:'g 2NA 5_96‘ 1 ::’
' { B-156 [9/2586] 46 | NA NA NA NA NA | MNA NA NA NA NA NA NA NA NA NA 2300 NA_ | NA
<1 <1 <1 <1 <1 <8 12 <] <1 1 <2 <2 <2 <{ <2 <8 NA 6J <200
l 10-12 <6 <5 68 286 | <6 <43 1 5 <6 ' <73 <12 7] B <12 <42 NA TEGD | 2,000
B-18 25/56] 48 | NA | NA A AT NA A NA NA “NA NA NA NA NA NA 7 2400 NA | NA
) B19 _ |9/26/96 [ NA NA NA “NA NA NA NA NA NA NA NA NA NA NA NA NA NA ] NA
B20 |9/ 8-10 <1 1J <A <1 0 45 120 <1 <1 2 <2 <2 <A <2 <8 NA 5J | <200
B-16 9/25/96] 4.6 NA NA NA NA NA NA NA NA. NA NA NA NA NA NA NA 2100 NA NA
012 2J 3J 10 21 4 75 40 <i < <2 <2 <2 <1 <2 ] 13 NA 2,200 | 30,000 || g
14-16 < <1 <T <1 <1 <§ 13 <1 <3 <2 <2 <7 <i <2 ; 25 NA 5J 2,000
‘, l B-17 0/25/96] 10-12 < 14 <] <1 <1 a7 81 <1 <1 <2 <2 <2 <1 <2 ] <8 NA <5 <0.2
L : : Dalivery Line/Dispenser island , - :
. B3 9/20/96]  2-6 NA T NA ~ NA NA NA NA NA NA NA NA NA ; NA , NA NA “NA 2,000 NA NA
S 86.-180 :; | ;1 14 J 28 220 590 4J < <1 2 <2 7 <2 =1 <3 T <8 NA 15 yy
A ‘ 10 11,600 67 310 <1 < < < 4 < T 3 <11 <37 NA 37 7
' 1012] " 1 <5 90 820 a2 | %0 | <1: <§ 1 <§ <H <H ; Jl <§ <11 <3/ NA NA NA
o ==‘==ﬁw : <1 <T S < E R 1 =) = : =2 < <2 <8 1,200 <4 <02
8-8 Tor24rse] -3 <1 | 4J 17 - < 33 =210 < T a9 < ] <2 ; <2 : <1 <2 51 NA . <5 2
7 46 <1 <1 <1 <1 <1 3 3 , <1 ( <1 <Z <2 , <2 ¥ <1 <2 , 9J NA 16 2
8-9 o <1 <1 <] <t | <t T 174 <2 J <1 T <1 <2 <2 , <2 <1 <2 . <8 NA 6.J <02 1|
' 810 197240061 46 T <1 <1 <1 [ < [ 203 7 I N I == —= ‘ = — 7] I NA | <0314
; BA1  [924108] 24 | NA A NA VA 7y NA A T T A NA NA NA NA NA__ |, NA 2,300 NA NA
) 4-6 <1 <f 24 <1 1.000 . ¥ <3 ‘ <1 <A <3 <2 <2 i <t <2 27 NA 5J 08J
l AN S— SN T N <1 <1 49 119 <3 = < ] : 3 =] ‘ = =32 L NA =y <02
B-12  T[9/24r96] 4 NA NA — _NA NA NA NA, NA NA NA NA , NA NA NA NA NA 5200 NA NA
6-8 <1 3J <1 - <A L] 450 <J <1 27 <3 ; <3 <Z ‘ <1 <2 130 NA 20 03J
BA3  |9/24/58] 46 <1 3J 10 11 170 | 210 2 <1 1 = > <2 ' <1 <2 39 NA 8J 2
| 68 <1 — 37 3. 120 120 150 <2 < < <2 T <2 <Z T <1 <2 32 NA 10 7
B14  |[9/24/%] :—1% <; <71 238-.; : <1 81 240 4J <1 < < ; <2 ) <2 ‘ <1 <2 21, NA 6J 0.8J
280 24 Y] <3 3 < < < < = <i <2 <8 NA 2,100 70|
g 1012 280J | <180 | 60 690 | 1,300 <7000 340 J <1.;0_ <1%'0 <3§0 , 7550 <§(2)g <150 <300 <1001 NA 2,000 110°
5 W L L A NA ] NA NA A 0 A ~Nr R NA NA NA NA NA_ | WNA
LB-22  [9/27/96] NA NA NA NA - NA NA— T NA NA NA NA NA NA NA NA NA NA NA NA
B2 _I93 NA NA NA NA NA NA NA NA NA NA_ | NA NA NA NA NA NA NA NA NA
B-24 9/30/96] 7-9 <1 <1 8 <1 ] &7 250 <2 <1 <1 <2 <2 <2 <1 <2 ] <8 NA 14.J 0.06 J
11 0J <150 | 23.000 24007 | 4304 | <1000 <3290 <i50 <180 <290 <290 <250 <150 _ <290 <1000 NA 810 150

Forensic Environmental Services, Inc.
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Table 24
Summary of Ground-Water Elevation Data
Esso Tutu Service Station
St. Thomas, U.S.V..
_ . Page1of3
Top of Casing Depthto | Depthto | Apparent Product | Corrected Ground-Water
Woell Elevation Prodiict | Water Thickness Elevation
Location (feet) Date (feet) | _(feet) (feet) (feet) .
CHT-2 161.86 4/5/94 | NE | 13.94 0.00 14792
5/23/94 NE 15.05 0.00 146.81
9/28/96 | NE 11.88 0.00 149.58
10/5/96 NE 11.65 0.00 15021
10/6/96 NE 11.62__ 0.00 150.24
~10/11/96 NE - 12,10 0.00 149.76
" 10/14/96 NE 12.17 - 0.00 149.69
CHT-3 161.86 4/5/84 NE 16.64 0.00 _ 14522
~ 5/23/94 NE 17.58 0.00 144.28
9/28/26 16.86 _ 16.98 0.12 144.97
~ 10/2/96 15.79 16.02 0.23 146.01_
10/3/96 16.40 16.64 - 0.24 14540
10/4/96 15.98 1 60_3 -~ 0.0% 145.87
10/5/96 1592 15,95 0.03 145.93
10/6/96 16.02 16.07 Q.05 14583
10/11/96 1702 | 17.08 0.03 144.83
3 10/14/56 17.22 1727 0.05 144.63
CHT-7D 158.29 5/23/94 NE 16.29 0.00 i 142.00
9/30/96 NE 15.79 0.00 142.50
T 10/6/96 NE 15.62 0.00 142.67 ]
10/11/96 NE 16.11 _ - 0.00 ~ 142.18
. 10/14/96 NE 16.40 0.00 141.89
DW-1 167.16 4/5/84 NE 13.12 0.00 154.04
5/10/94 l\ﬁ , 13.68 0.00 153.48
5/23/94 NE 13.63 Q.00 153.53
166.98 10/5/96 NE 12.45 0.00 154.53
10/6/96 NE 12.50 0.00 154.48
- 10/11/96 NE 15.96 0.00 151.02
10/14/86 NE 16.03 . 0.00 "150.95
MW-8 167.54 9/10/92 NE 17.96 "0.00 149.58
9/17/92 NM NM NM " NM
9/28/92 _NE 17.03 0.00 150.51
10/28/92 "NE 12.00 0.00 155.54
11/9/92 NE 12.57 Q.00 154.97
11/16/92 NE | 12.20 0.00 155,34
4/5/94 NE 13.13 0.00 154.41
5/10/94 NE 13.70 0.00 153.84
5/23/94  NE 13.64 0.00 _ 153.80
167.30 9/28/96 NE 14.95 ~ 0.00 1582.35
10/5/96 NE 12.53 0.00 154.77
10/6/96 NE 12.60 0.00 154.70
10/11/96 NE 15.57 0.00 151.73
~10/14/96 NE 1561 0.00 15169
MW-9 162.26 9/10/92 [ NE NM NM T NM
9/17/92 "NE 12.56 Sheen 149.70
9@8/92 NE 12.48 0.00 149.77
10/28/92 NE 11.33 0.00 150.93
11/9/92 NE. NM __NM . NM
11/16/82 NE 10.85 0.00 151.31
© 5/10/04 NE 11.76 0.00 150.50
523194 NE 11.75 0.00 __150.51
162.26 10/5/96 NE 14.30 _0.00 _ 14796
1 0!6/9_6 N_E 14.46 0.00 147.80
" 10/14/96 NE 14.96 0.00 147.30

)

Forensic Environmental Services. Inc.




Table 2-4
Summary of Ground-Water Elevation Data
Esso Tutu Service Station
St. Thomas, U.S.V.l.

B _ ___Page2of3
o Top of Casing Depth to | Depth to | Apparent Product Corrected Ground-Water
Well Elevation Product Water Thickness Elevation
Location _(feet) Date (feet) (feet) (feet) (feet)
MW-8S 162.37 9/17/92 “NE 13.22 Sheen 149.15
9/28/92 | 13.00 13.11 0.11 149.34
10/28/92 - NE 10.92 Sheen 151.45
_11/8/92 |  NE_ 10.94 0.00 15143
- 11/16/92 NE 10.47 Sheen | 15190
5/10/94 NE 11.54 -0.00 o 150.83
5/23/94 NE 11.56 ___0.00 150.81
162.37 9/28/96 NE 14.40 0.00 147.97
10/6/96 NE 1129 - 0.00 151.08
10/11/96 NE | 1195 0.00 150.42
| 10/14/36 NE | 1202 | ~  0.00 150.35
MW-10 © 1615 9/10/92 NE 20.66 0.00 ] 140.84
9/17/92 NE 20.70 0.00 _ _140.80
9/28/92 NE 20.52 0.00 __ _ 140,98
10/28/92 NE_ 17.66 000 143.84
11/9/92 NE 17.42 .. 0.00 144.08
11/16/92 NE | 1672 0.00 ' 144.78
4/5/94 __NE 17.68 - 0.00 143.82
. 5/10/94 | NE | 17.58 0.00 143.92
__5/23/94 _NE 17.65 0.00 143.85
'9/28/96 NE 16.92 0.00 144.58
10/5/96 NE 16.97 0.00 144.53
10/6/96 NE 17.05 0.00 . . 14445
10/11/96 NE 17.68 Q.00 L 14381
10/14/96 NE 17.97 Qo0 143.53
MW-10D 161.38 9/10/92 | NE ‘ 20.96 0.00 140.42
9/17/92 | NE | 2106 0.00 140.32
 9/28/92 | NE | 20688 0.00 140.40
- 10/28/92 _NE 17.84 0.00 14354
11/9/92 NE 17.88 0.00 143.50 '
11/16/92 NE 17.28 0.00 . . 14412
4/5/94 NE 17.70 0.00 . 14368
5/10/94 NE 17.76 0.00 . 143.82
5/23/94 NE 18.09 ____0.00 ~ 143.29
9/28/96 _NE_ | 1760 0.00 143.78
10/5/96 NE | 1742 | 0.00 143.96
10/6/96 _NE 17.53 0.00 143.85
10/11/96 NE 18.20 0.00 143.18
| 10/14/96 NE | 1850 000 | _142.88
[ SW-1 166.36 12/20/93 NE 18.40 000 [ “147.96
__4l5ig4 | NE 20.07 0.00 146.29
_ 5/10/94 __NE 9.10 0.00 157.26
~ 5/23/94 _NE 20.50 0.00 145.86
166.35 ~ 9/27/96 _NE 19.15 0.00 147.20
~ 9/27/96 _NE 19.15 0.00 147.20
__10/3796 | NE 19.51 0.00 146.84
10/4/e6 | NE | 2028 0.00 146.07
_10/5/96 | NE 19.42 ~0.00 ' 146.93
__l0/6/96 |  NE 19.39 0.00 146.96
. ~10/11/¢6 | NE | 20.19 0.00 146.16

Forensic Environmental Services. Inc.




1. NE = Neot Encountered.
2. NM = Not Measured.

3. A specific gravity of 0.88 was used to calculate correctad ground-water elevation in manitoring well SW-7. in any other
monitoring wells containing free product a value of 0.74 was used.

Forensic Environmental Services, Inc.

Table 2-4
Summary of Grourxd-Water Elevation Data
Esso Tutu Service Station
St. Thomas, U.S.V.L
. Page 3 of 3
Top of Casing Depthto | Depthto | Apparent Product Corrected Ground-Water
Well Elevation Product | Water Thickness Elevation
Location (feet) Date (feet) (feet) _ (feet) (feet)
SW-2 166.52 1220/93_ | NE | 16.10 0.00 150.42.
4/5/94 | NE 17.53 ___0.00 14899
5/10/94 NE. 18.45 ~ 0.00 148.07
5/23/94 - |  -NE - 17.43 0.00 149.09
166.67 9/27/96 _NE. _17.00 Q.00 149.67
9/27/96 | NE 17.00 0.00 149.67
10/3/96 NE 17.65 0.00 149.02
10137196 NE 17.72 0.00 148.95
10/3/96 NE 17.72 0.00 148.85
10/4/96 NE 17.40 0.00 149,27
10/5/96 NE 17.21 0.00. 149.46
10/6/96 NE 17.25 0.00 149.42
01186 | NE 18,45 0.00_ 14822
10/14/96 NE 18.65 _0.00 148.02
- SW-3 166.68 12/20/83 NE 15.79 0.00 150.89
" 4/5/94 NE 17.16 _0.00 149.52
5/10/94 NE 18.96 "0.00 147.72
'5i23/194 NE 17.62 0.00 149.06
166.65 9/27/96. 16,30 16.60 - 0.30° 150.27
10/1/96 16.70 16.89 Q.28 149.87
10/3/96 17.02 17.29 0.27 149.56
10/3/96 17.02 17.28 0.27 149.56
10/3/96 | 17.02 17.28 026 149.56
10/4/96 | 17.36 17.59 0.23 149.23
10/5/86 27.94 . 27.36 0.02 138.70
10/6/36 2361 | 23686 0.05 143.03
10/11/96 16.898 17.01 0.03 149.68
10/12/96 17.14. 17.18 0.04 149§D
10/14/96 17.25 17.32 0.07 149.38
SW-7 167.02 12/20/93 9.41 - 9.40 0.01 157.63
4/5/94 NE. 972 0.00 157.30
5/10/94 NE - 10.08 0.00 156.94
5/123/94 NE 10.77 0.00 156.25
167.00 9/19/96 - 9.27 8.55 0.34 157.78
10/3/96 9.45 8.67 0.22 157.52
10/5/96 '9.50 9.51 0.01 157.50
_ 108/96 1 9.55 9.60 0.05 157.44
~ 10/11/96 9.58 9.60 0.02 157.42
_1012/86 | 9.61 8.64 0.03 157.39
- 10/14/96 9.59 961 . | 0.02 157.41
SW-3 167.47 9/23/86 ~NE 19.30 0.00 147.57
9/24/96 NE | 2000 0.00 147.47
9/25/96 NE - 20.22 0.00 147.25
0/26/96 NE. . 20,30 0.00 147.17
10/3/96 ‘NE  20.46 0.00 147.01
10/5/86 NE . 20.26 - 0.00 147.21
10/6/96 NE 20.34 0.00 147.13
10/11/96 NE 20.96 0.00 146.51
10/14/96 NE, _21.16 0.00 145.31
Notes:




Tabte 2-§

Summary of Phase-Separated Hydrocarbon Analyses

Esso Tutu Servics Station
8t. Thomas, U.S.V.L
(all units reported as ppni)

Furensic Environmental Services, [nc.

— Page 1 of 1
SW-3 ~ SW-7 CHT-3
_Analytical Parameter FES EPA FES | EPA FES EPA |l
Gasoline Additives ] I
MTBE 380 NA 10 ‘NA 84 NA
DIPE <50 NA <4 NA <50 NA
ETBE <50 NA <2 ‘NA =50 NA
AME <50 NA < ] _NA <S50 NA .
‘F Volja_pie Ogamc Compounds, EPA Method 8269)
Benzene _9890 2,500 8 . | <150 470 24
‘F_‘pluene N 200 <1,6Q0 <2 <150 360 0.330J
Ethyibénzene 8,600 8.700 _ 82 35J 11.000 ~ 350
Im. p Xylene 17,000 10 B 11,000
o Xylene 8,400 31 A 4,000
Total Xytenes 23.400 368.000 || 41 50 4 15,000 8.8J
isopropyibénzene 4,400 §5 _. 6.500_

. F-Prcg%benzene 14,000 210 15,000"
Propylbenzene N 15,000 J 140 J . .33J
1.3,5 Trimethyitenzene . 14,000" 84 - 16,000 )

ime Y o 110.000 J 200J 22J
__ | 88.000J 150 J 16'J
i T 140 J
25.000 J_ 580 J 28
1 280
210J. I
4100
_ _ _ 180J
T 180'J
28.000.J
9.400J
13.0004J.
'15.000 J
14.000J | } 1.5
S 3J
_ 254
224
L 124
[[¢-Chiorotoluene _ 860 13 <850
1.2,4 Trimethyibenzena 18,000 120 20,000
IJsec-Bu benzene. = <S50 35 3.100
1.2 Dichigropenzene N <50 15 <50 _
1.4 Dichlorobenzene _ <50 2 <50 °
Trichloroethene <50 <1,600 <2 <150 <50 _
Tetrachlorcethene . <50 <1.600 <2 <150 <50
1.1, Dichloroethene <50 <1.8Q0 <2 <150 <50 _
cis 1,2 Dichicroethene <50 i <2 <50
trans 1,2 Dichloreethene <50 <1,800 <2 <150 <50
Naghthalene 5,300 300 4.100 0.880J
Alcohols _ o
<25 NA <25 NA <25 NA
<25 NA <25 NA <25 NA.
_ _ _ 55 NA <28 NA 1 ‘NA
<25 NA <25 NA <25 NA
<25 NA <25 NA <25 NA
<25 NA <25 NA <25 NA
<25 NA &5 NA <25 NA
<25 NA <25 NA 25 NA
Lead Alkyis -
Faramety/ Lead < NA = NA K NA
§Trimethytethyt Lead <5 NA <§ NA <5 NA
{Dimethyl-gigthyl Lead <§ NA |~ <8 NA <5 _NA
Triethyl-methyt Lead <5 NA <5 NA <5 NA
Tetraethyl Lead <5 NA <5 T NA ~ %5 NA
Notes:
1. MTBE = Memyl t-butyl ether.
2 DIPE = Ciisopropyl ether
3. ETEE = Syl t-butyl ether.
4. TAME = -Amyt methyl émer.
5. *.a “The vane reparted thie highest ¢ standard.”



Table 3-1
Well Information
Remedial System Wells
Esso Tutu Service Station
St. Thomas, U.S.V.L.
Page 1 of 3
I Well | TopofCasing | Borehole Well Well Depth to ] Depth to Screened: Total
{|_Designation | Elevation (ff) | Diameter | Diameter | Construction | Bedrock (f9) | Water (ft) | Interval (ft) | Depth (ft)
“' Shallow Ground-Water Extraction/Biovent Injection Wells ’
I GuBr | NA 7 4 PVC NE___ | NA 5-15 15
| G2/B1 1 NA 7 4 PVC NE 1 NA 5-15 15
G3/B1 )| NA 7 4 PVC NE 1 NA 5-15 15
G4/BI1 ‘ NA 10 4 PVC NE i NA 5-15 15
Deep Ground-Water Extraction Wells
GS NA 10 6 S8 27 NA 12-57.5 57.5
G6 NA 10. 6 SS T NA. 14-59 59
G7 NA 10 6 SS 24 NA 15-60 60
G8 NA 10 6 SS 3 NA 12.5-57.5 57.5
Biovent Injection Well
BI | NA 7 2| PVC | NE [ Na 5-15 5]
Biovent Extraction Wells
BE1 NA 10 2 PVC NE NA 5-15 IS
BE2 NA 7 2 PVC NE NA 5-15 15
BE3 NA 7 2 PVC NE NA 5-15 15
BE4 NA 7 2 PVC NE NA 5-15 15
BES NA 7 2 PVC ‘NE NA 5-15 15
Shallow Vapor Extraction Wells
V1 NA 7 2 PVC NE NA 5-15 15
V2 NA 7 2 PVC NE NA 5-13 1§
V3 NA 7 2 PVC NE NA 5-15 15
Deep Vapor Extraction Wells '
V4 NA 7 2 PVC 27 NA. 15-30 30
V5§ NA 7 2 PVC 20 NA 15-30 30

Forensic Environmental Services, Inc.



Table 3-1
Well Information
Monitoring Wells
Esso Tutu Service Station
St. Thomas, U.S.V.I.
Page 2 of 3
Well Top of Casing | Borehole Well | Well Depth to Depth to Screened | Total
Designation Elevation (ft) | Diameter | Diameter | Construction | Bedrock (ft) | Water (ft) | Interval (ft) | Depth (ft)
I ' - Shallow Monitoring Wells : l
| SW-1 166.35 8 4 PVC 11 20.19 5-35 ‘ 35 |
|| SW-2 166.67 8 4 PVC 8 18.65 5-35 35
It SW-3 ' 166.65 8 4 PVC 10 1732 5-40 40
SwW-4 ’ 152.96 8 4 PVC 12 NA ; 5-35 35
SW-5§ 142.21 8 4 PVC 9 NA : 6-31 31
SW-6 : 147.60 8 4 PVC 9 NA I 5-35 35
SW-7 167.00 8 4 - PVC NE 9.61 7-22 22
SW-8 167.47 8 4 PVC 20 21.16 ' 4-39 39
" SW-9 NA 10 4 PVC 6 NA ‘ 10-40 40
SW-10 NA 10 4 PVC 9 NA 1 10-40 40
" MW-8 167.54 10 4 SS 8.3 15.61 5.5-25 25.5
: MW-9 162.26 10 4 SS 5 14.96 ! 14.1-34 34.1
" MW-9S 162.37 6 4 SS 5 1202 | 87-18 18.7
MW-10 161.50 10 4 SS 2,9 17.97 15.6-35 35.6
CHT-2 161.86 8 2 PVC 29 12.17 31-36 36 1
CHT-3 161.86 8 2 PVC 32 17.27 - 23-33 33 II

Forensic Environmental Services, Inc.



Table 3-1
Well Information
Monitoring Wells
Esso Tutu Service Station
St. Thomas, U.S.V.L
Page 3 of 3
i Well Top of Casing | Borehole Well Well Depth to Depth to Screened Total
Designation Elevation (ft) | Diameter | Diameter | Construction | Bedrock (ft) | Water (ft) | Interval (ft) | Depth (ft)
[ Deep Monitoring Wells ]
l DW-1 167.16 5.25% 6 f SS 8 16.03 65-80* 80 I
MW-10D 161.38 6 6 SS 1.7 18.5 55-75 75 I
|| CHT-7D 158.29 8 6 | PVC 20 16.4 20-124 124 |
[ Vapor Monitoring Wells |
" VW-1 NA 8 2 T PVC | NE NA 4.5-95 95
VW-2 NA 8 2 PVC NE NA 4,59.5 9.5
Ii VW-3 NA 8 2 PVC NE NA 4.5-9.5 9.5
" VW-4 NA 8 2 PVC NE NA 4-9 9
VW-5 NA 8 2 PVC NE NA 4-9 9
1 VW-6 NA 8 2 PVC NE NA 3.5-8.5 8.5
I vw-7 NA 8 2 PVC NE NA 4-9 9
il VW-8 NA 8 2 PVC NE NA 5-35 7.5
~ VW-9 NA 7 2 PVC NE NA 5-15 15
VW-10 NA 7 2 PVC NE NA 4.5-14.5 14.5
VW-11 NA 7 2 PVC NE NA 5-15 15

SS= stainless steel, PVC = polyvinyl chloride pipe

NA = Top of casing elevation and depths to bedrock/water measurements not available at time of tabulation,
Borehole and well diameters given in inches.
NE = Not Encountered
Depth to water measurements obtained on October 14, 1996.
* =-Open borehole below 60 feet.

Forensic Environmental Services, Inc.



Table 4-1
SVE Pilot Test
Distance-Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.L
Extraction Well SW-3
Distance from |  Vacuum at " Vacuum at Vacuum at
Location SW-3 (ft) 30 minutes 60 minutes 90 minutes
SW-3 0 20" 40" 58" @ 15-18scfm
VW-7 5 1 0.22 , 0.70 1.20 {
VW-6 10 0.12 035 0.64
VW-§ 16 0.23 0.54 1 0.95
- VW5 21 0.22 0.61 0.90
SW-2 34 0.15 . 0.34 0.65
SW-1 43 006 0.14 0.26
VW-4 63 ] 0.01 1 0.08 0.15 |
Extraction Well VYW-3
Distance from Vacuum at Vacuum at Vacuum at 1
Location VW-3 (ft) 30 minutes 60 minutes 90 minutes )
VW-3 0 20" 40" 53" @ 18-20scfm
SW.7 5 0.28 0.50 0.66
VW-4 155 0.04 007 0.10 i
VW-2 - 16 1 004 006 | 007
- VW-1 17 0.04 006 0.07
SW-8 37 0.05 0.02* - 0.01*
VW-5 - 45 0.01 ~0.01 0.01

* loss of vacuum due to short-circuiting/defective well seal
vacuum reported in inches of water column
scfm = air flow in standard cubic feet per minute, based on field measurements

Forensic Environmental Services, Inc.



Table 4-2
SVE System
Vapor Monitoring Points
Esso Tutu Service Station

St. Thomas, US.V.L.
\Z! . V2 , V3 B V4 #I V5

~ Distance from fi | Distance from Distance from || Distance from ~ Distance from

VMPs Wellhead (ft) VMPs Wellhead (ft) VMPs Wellhead (ft) VMPs Wellhead (ft) VMPs Wellhead (1)
Bl 10 I VW-1 10 ‘ YW-6 5 L VW=7 5 ‘|| CHT-3 10
BE-1 15 -l SW-7 20 4 VW-7 10 I 1 vyw-6 15 I | SW-1 15
VW-11 25 ‘ VW-2 30 VW-5 25 it it vw-8/9 20 1 vw-9 40
BE-2 30 - VW-3 30 L vw-4 45 I | vw-s 30 I Sw-2 55
VW-1 40 : VW-11 60 1 1 vw-9 60 It SW-2 45 I | VW-5 60

BE1 | BE2 B BE3 BE4 — BES ]

‘ Distance from Distance from | - Distance from Distance from Distance from

. VMPs | Wellhead (ft) | VMPs Wellhead (ft) 1 VMPs Wellhead (ft) VMPs Wellhead (ft) . VMPs "Wellhead (ft)
Bl 15 3§ VW-1 15 - VW-10 15 VW-2 15 . VYW-4 20
V2 30 ‘ YW-3 20 . VW-2 20 VW-4 25 VW-2 25
YW-11 40 ‘ YW-2 30 - VW-1 25 VW-3 30 VW-9 25
VW-1 40 VW-4 40 i J_vw-3 35 VW-10 25 VW-3 30
Lyw-3 50 VW-10/11 55 I vw-4 45 VW-9 45 VW-5 45

V = vapor extraction well; BE = bioventing extraction well
VMPs = vapor monitoring points

Forensic Environmental Services, Inc.



Table 4-3a

Mass Removal and Air Emissions Calculations (Average System Discharge)
SVE/Bioventing System
Esso Tutu Service Station
St. Thomas, U.S.V.L.
Average Soil Vapor | Molecular Contaminant Mass Al || Contaminant Mass All |
Concentration | Weight Average Contaminant Mass Per Well Wells @ 125 cfm Wells @ 175 efm
Compound ppbv ppmv mole | mgm’ | kgm’ | kg’ | lbyft’ ibs/cfim | Ibs/ft*/hour Ibg/cfm Ibs/ft*/hour

Pentane 135000 | 135.000: 72.2 308.650 | 3.99E-04 | 1.13E-05] 2.49E-05| 0.0031 0.187 0.0044 0.261

{[Hexane 13350 13,350 86.2 47.066 4.71E-05 | 1.33E-06 | 2.94E-06 |  0.0004 0.022 0.0005 0.031
‘"Heptane 200 0.200 100.2 0.820 8.20E-07 | 2.32E-08{ 5.12E-08) 6.40E-06 3.84E-04 8.96E-06 5.37E-04

[lisooctane 6550 6.550 114,2 30.593 3.06E-05 | 8.66E-07 | 1.91E-06 0.0002 0014 1 0.0003 0.020

}Octane 651 0.651 114.2 3.038 3.04E-06 | 8.60E-08 | 1.90E-07} 2.37E-05 0.001 3.32E-05 0.002

Benzene 2880 2.880 78.1 9.200 9.20E-06 | 2.61E-07| 5.74E-07| 7.18E-03 0.004 1.01E-04 0.006
[MTBE 11 0.011 88.2 0.038 3,79E-08 | 1.07E-09] 2.36E-09'| 2.95E-07 1.77E-05 4.14E-07 2.48E-05

[[Toluene 466 0.466 92,1 1.753 1.75E-06 | 4.97E-08 | 1.09E-07| 1.37E-05 0.001 1.92E-05 0.001

l Ethylbenzene - 6022 6.022 1062 | 26.157 2.62E-05 | 7.41E-07| 1.63E-06 0.0002 0.012 0.0003 0.017

m- & p- Xylenes 4 553 0.553 1062 | 2402 2.40E-06 | 6.80E-08 | 1.50E-07 | 1.87E-05 0.001 2.62E-05 0.002
o-Xylenes 4 154 0.154 106.2 | 0,669 6.69E-07 | 1.89E-08 | 4.18E-08 | 5.22E-06 3.13E-04 7.31E-06 4.39E-04

4-Ethyltoluene 382 0.382 120.2 1.876 1.88E-06 | 5.31E-08| 1.17E-07{ 1.46E-05 0,001 2.05E-05 | 0.001

[Cumene y 2171 | 2471 120.2 10.671 1.07E-05 | 3.02E-07{ 6.66E-07 0.0001 0,005 . 1.17E-04 {  0.007

1,2,4 Trimethylbenzene 604 | 0.604 120.2 2.967 2.97E-06 | 8.40E-08 | 1.85E-07| 2.32E-05 1.39E-03 | 3.24E-05 1.95E-03 -

1,3,5 Trimethylbenzene 211§ 0:211 120.2 1.037 T.04E-06 | 2.04E-08 | 6.48E-08 8.10E-06 | 4.86E-04 | 1.13E-05 6,80E-04
{Carbon Disulfide: 26 - 0.026 76.1 0.081 8.00E-08 | 2.29E-09] 5.05E-09] 6.32E-07 [ 3.79E-05 | 8.84E-07 5.31E-05
[Freon 113 28 0.028 187.4 0.215 2.15E-07 | 6.08E-09 | 1.34E08| 1.67E-06 1.00E-04 2,34E-06 1.41E-04
Trichloroethene 29 0.029 1314 0.156 1.56E-07 | 4.41E-09 [ 9.73E-09| 1.22E-06 7.30E-05 | 1.70E-06 1.02E-04
Tetrachloroethane 230 0.230 165.8 1.560 | 1.56E-06 | 4.42E-08|9.74E-08| 1.22E-05 7.30E-04 1.70E-05 1.02E-03

TICs/C3-Cs 16945 16.945 86.2 59.741 5.97E-05 | 1.69E-06 | 3.73E-06|  0.0005 0.028 0.0007 0.039

TICs/Cs-Cyo 14275 14.275 184.4 107.661 | 1.08E-04 | 3.05E-06]6.72E-06| 8.40E-04 0.050 0.0012 0.071

A B= C D= ‘ E= F= G= H= i I= H= I=

A/1000 BxC/24.45 | D/1000000 | E/35.31 Fx2.20 Gx125 Hx60 Gx125 Hx60

Total vapor contaminant mass removed by treatment system in pounds/hour = 0.331 0.463

Total estimated air emission in pounds/hour (assumes minimum cat-ox destruction efficiency of 95%) = 0.017 0.023

ppbv = parts per billion by volume, ppmv = parts per million by volume, mg = milligrams, gm = grams, kg = kilograms, Ibs = pounds,
m® = cubic meters, ft* = cubic feét, cfm = cubic feet per minute, 24.45 = avg. molecular wt. of air '
TICs = tentatively identified compounds. For estimation purposes, the TIC with the highest molecular weight in
each group (2,2-dimethylbutane, 2,3 4,-trimethyldecarte) was used in the-calculations.
Average soil vapor concentrations'based on quantitative-vapor samples collected from SW-3 and VW-3 in October 1996.
Total estimated air flow from a!l extraction wells isestimated at 125 cfm. Catalytic oxidizer will provide at least 95% treatment efficiency.

Forensic Environmental Services, Inc.



Al BN SN AR Oh A B OE B R BE D B B SR R B am .
Table 4-3b
Mass Removal and Air Emissions Calculations (Maximum System Discharge)
SVE/Bioventing System
Esso Tutu Service Station
St. Thomas, U.S.V.L.
Maximum Soil Vapor | Molecular Contaminant Mass All Wells ontaminant Mass All Well:
Concentration Weight Average Contaminant Mass Per Well @ 125 cfm @175 cfm
Compound ppbv ppmv_ | gm/mole | mgm’ kg/m’ kg/® | b/ Ibs/cfin Ibs/R*hour Ibs/cfin Ibs/ft>/hour
Pentane 260000 | 260.000 72.2 767.771 | 7.68E-04 | 2.17E-05] 4.79E-05 0.0060 0.360 0.0084 0.503
{[Hexane 19000 19.000 | 86.2 66.986 6.70E-05 | 1.90E06 | 4.18E-06 0.0005 0.031 0.0007 0.044
{{Heptane 200 0.200 100.2 0.820 8.20E-07 |2.32E-08 [ 5.12E-08] 6.40E-06 3.84E-04 8.96E-06 5.37E-04
Isooctane 9200 9.200 114.2 42.971 4,30E-05 | 1.22E06 | 2.68E-06 0.0003 0.020 0.0005 0.028
Octane 1300 1.300 114.2 6.072 6.07E06 | 1.,72E-07 | 3.79E-07| 4.74E-05 0.003 0.0001 0.004
{[Benzene 5500 5.500 78.1 17.569 1,76E-05 | 4.98E-07 | 1.10E-06 0.0001 0.008 0.0002 0.012
{IMTBE 20 0.020 88.2 0.072 7.21E-08 | 2.04E-09 | 4.50E-09{ 5.63E-07 3.38E-05 7.88E-07 4.73E-05
Toluene 920 0.920 92.1 3.466 3.47E-06 | 9.81E-08] 2.16E-07 2.70E-05 0.002 3.79E-05 0.002
[Ethylbenzene 12000 12.000 106.2 52.123 5.21E-05 | 1.48E-06} 3.25E-06{  0.0004 0.024 0.0006 0.034
Im- & p- Xylenes 1100 1.100 106.2 4.778 4.78E-06 | 1.35E-07{2.98E-07| 3.73E-05 0.002 0.0001 0.003
}o-Xylenes 300 0.300 106.2 1.303 1.30E-06 | 3.69E-08 | 8.14E-08 1.02E-05 6.10E-04 1.42E-05 8.54E-04
4-Ethyltoluene 760 0.760 120.2 3.736 3.74E-06 | 1.06E-07 | 2.33E-07 2.92E-05 0.002 4.08E-05 0.002
l[Cumene 4300 4.300 120.2 21.139 2.11E-05 | 5.99E07 [ 1.32E-06|  0.0002 0.010 0:0002 0.014
{l1,2,4 Trimethylbenzene 1200 1.200 120.2 5.899 5.90E-06 | 1.67E-07| 3.68E-07| 4.60E-05 0.003 0.0001 0.004
1,3,5 Trimethylbenzene 420 0:420 120.2 2.065 2.06E-06 | 5.85E-08 | 1.29E-07 1.61E-05 9.67E-04 2.26E-05 0.001
Carbon Disulfide: 50 0.050 76.1 0.156 1.56E-07 { 4.41E-09' 9.72E-09 1.21E06 7.29E-05 1.70E-06 1.02E-04
Freon 113 50 0.050 1874 0.383 3.83E-07 | 1.O9E-08 | 2.39E-08 2.99E-06 1.79E-04 4.19E-06 2.51E-04
Trichloroethene 29 0.029 1314 0.156 1.56E-07 | 4.41E-09} 9.73E-09 1.22E06 7.30E-05 1.70E-06 1.02E-04
[Tetrachloroethane 230 0.230 165.8 1.560 1.56E-06 | 4.42E-08 | 9.74E-08 1.22E-05 7.30E-04 1.70E-05 0.001
TICs/C5-C, 31500 31.500 86.2 111,055 | 1.11E-04 | 3.15E-06] 6.93E-06 0.0009 0.052 0.0012 0.073
ET[Cs/CS-Ci_‘_, 26000 26.000 184.4 196.090 | 1.96E-04 | 5.55E-06] 1.22E-05 0.0015 0.092 2.14E-03 0.129
A B= C D= E= F= G= H= 1= H= 1=
A/1000 BxCr24.45 | D/1000000 | E/35.31 Fx2.20 Gx125 Hx60 Gx125 Hx60
“Total vapor contaminant mass removed by treatment system in pounds/hour= 0.612 0.856
Total estimated air emission in pounds/hour (assumes minimum cat-ox destruction efficiency of 95%)= 0.031 0.043

ppbv = parts per billion by voltime, ppmv = parts per million by volume, mg = milligrams, gm = grams, kg ='kilograms, Ibs = pounds,
m® = cubic:meters, ft* = cubic feet, cfin = cublic feet per minute, 24.45 = avg. molecular wt. of air
TICs = tentatively identified compounds. For estimation;purposes, the TIC with the highest molecular weight in
each group (2,2-dimethylbutane, 2,3,4,-trimcthyldecane) was used in the:calculations,
Maximum soil vapor concenirations based on quantitative vapor samples collected from SW-3in October 1996.
Total estimated air flow from all extraction wells is estimated at 125 cfm. Catalytic oxidizer will provide at least 95% treatment efficiency.

Forensic Environmental Services, Inc.




Table 4-4
Summary of Aquifer Testing Results
Esso Tutu Service Station
St. Thomas, U.S.V.l.

Monitoring Aquifer
Location Point Thickness Theis Cooper-Jacob Theis Recovery Moench
CHT-2 Pumping Well 30 feet K = 0.00008 ft/min | K = 0.000054 ft/min | K = 0.000021 ft/min | K = 0.000004 ft/min
§=0.27 S$=0.44 ‘ NA ‘
MW-9 Observation Well 30 feet K = 0.0013 ft/min K=0.002 ft/min | NA K =0.0012 ft/min
$=0.018 $=0.012 : NA
[ MW-s | Observation Well| 30 feet K=0.0004 fmin | K= 0.0006 fUmin | NA
S$=0.03 $=0.02 : NA
SW-1 Pumping Well 30 feet K= 0.000043 ft/min | K = 0.000084 ft/min | K= 0.00016 ft/min
[ $=0.21 $=0.16 { NA '
SW-3 Pumping Well 40 feet K'=0.000019 ft/min | K= 0.000025 ft/min | K = 0.000077 ft/min
$=017 $=0.15 NA
SW7 | Pumping Well 12 feet K = 0.00086 ft/min K = 0.000569 ft/min | K =0.000092 ft/min
S$=0.21 §$=0.21 NA

1. .NA = Not Analyzed.

Forensic Environmental Services, Inc.
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Table 4-5
Ground-Water Extraction System
Monitoring Points
Esso Tutu Service Station
St- Thomas, UQSQV.'I.
= — 1 T ——— —=
Gl G2 || G3 N G4
Distance from Distance from Distance from Distance from
MPs Wellhead (ft) MPs Wellhead (ft) MPs Wellhead (ft) MPs Wellhead (ft)
VW-1 15 VYW-1 VW-3 5 VW-4 10
I vw-2 35 VW-2 - VW-4 10 , YW- 20
I vw-3 35 VW-3 - VW-2 25 I VW-6
G1 Dewater Well G2 Dewater Well G3 Dewater Well II G4 | Dewater Well Il
Total Depth = 15 ft, I Total Depth = 15 fi. Total Depth = 15 ft. | Total Depth = 15 ft.
|| G5 Go G7 || G8
Distance from Distance from Distance from Distance from
MPs Wellhead (ft) MPs Wellhead (ft) MPs Wellhead (1) MPs Wellhead (ft)
SW-3 5 MW-9 5 SW-8 5 MW-10 . 5
VW-5* 10 MW-9S 25 VYW-2 30 it SW-9 30
ﬂ SW-2 30 CHT-2 30 IJ VW-9/10 | 35 fft | CHT-3' 35

G = Ground-water extraction well, G1-G4 are "shallow" perched water wells, G5-G8 are "deep" localized Tutu aquifer wells
MPs = monitoring points

* = VW will dewater as perched zone is dewatered

Forensic Environmental Services, Inc.



Table 4-6
Ground-Water Contaminant Calculations

Ground-Water Extraction System (Air Stripper Design and Contaminant Mass Removal)

Esso Tutu Service Station

St. Thomas, U.S.V.L
Ground-Water Extraction Well Water Source/ % System Weighted Flow Design
(representative wells) Expected Yield Total Flow Concentration Concentration |
Gl perched water table/ 8.3% Compound _mg/L mg/L
(SW-7) 0.5 gpm : [Benzene: 22?2 2,250
G2 perched water table/ 8.3% IToluene 134 150
(SW-7) 0.5 gpm {Ethylbenzene 684 700
G3 perched water table/ $.3% Xylenes 1856 1,900
(SW-7) 0.5 gpm Total BTX 4211 4,300
G4 perched water table/ 8.3% MTBE 19939 20,000
(SW-7) 0.5 gpm Tetrachloroethene 12 5
G5 shallow Tutu Aquifer/ 16.7% Trichloroethene 3 15
(SW-3) ' 1.0 gpm : 1,2 Dichloroethene (total) 24 25
G6 | shellow Tutu Aquiferr | 16.7% | J[Vinyl Chloride 3 5
(MW-9, MW-9S, CHT-2) 1.0 gpm llAcetone 2 5
{ G7 © shallow Tutu Aquifer/ 16.7% IMethylene Chloride 14 15
‘ (SW-8) 1.0 gpm
G8 v shallow Tutu Aquifer/ 16.7% 1@/l = micrograms per liter
(MW-10, MW-10D, 1.0 gpm .
SW-1, CHT-3)
gpm = gallons:per'minute

All 1996:data from representative wells averaged to calculate weighted flow concentrations except
G8; MW-10 & MW-10D avemged for CVOCs, SW-1 & CHT-2 averaged for VOCs
to,provide "worst-case"” scenarios. See Table 2-1 for 1996 analytical data.

Forensic Environmental Services, Inc.



Table 4-7
Contaminant Mass Removal
Ground-Water Extraction System
Esso Tutu Service Station
St. Thomas, U.S.V.L
" Weighted Flow Contaminant Mass Total Contaminant Mass
Concentration @ 10 gpm - inlbs/hr
Compound ug/L mg/L gm/L gm/gal | gm/min gm/hr 6gpm | 10gpm | 12gpm
Benzene 2222 2,222 0.0022 0.0084 | 0.0841 5.0456 | 0.0070 | 00116 | 0.0139
Toluene 134 0.134 0.0001 0.0005 0.0051 03036 | 0.0004 | 0.0007 | 0.0008
Ethylbenzene 684 0.684 0.0007 0.0026 0.0259 1.5541 0.0021 | 0.0036 | 0.0043
Xylenes 1856 1.856 0.0019 0.0070 0.0702 42144 | 0.0058 | 0.0097 | 0.0116
MTBE 19939 19.939 0.0199 0.0755 0.7547 | 452813 | 0.0624 | 0.1040 | 0.1248
{[Tetrachloroethene 12 0,012 1.20E-05 | 4.54E-05 | 0.0005 0.0273 | 3.756-05 | 0.0001 | 0.0001
Trichloroethene 3 0.003 3.00E-06 | 1.14E-05 | 0.0001 0.0068 | 9.39E-06 | 1.56E-05 | 1.88E-05
{[1,2 Dichloroethene (total) 23 0.023 2.30E-05 | 0.0001 | 0.0009 0.0522 | 0.0001 | 0.0001 | 0.0001 |
Vinyl Chloride 3 0.003 3.00E-06 | 1.14E-05 | 0.0001 0.0068 | 9.39E-06 | 1.56E-05 | 1.88E-05 ||
Acetone 2 0.002 2.00E-06 | 7.57E-06 | 0.0001 0.0045 | 6.26E-06 | 1.04E-05 | 1.25E-05 ||
Methylene Chloride 14 0.014 1.40E-05 | 0.0001 0.0005 0.0318 | 4.38E-05] 0.0001 | 0.0001
A B= C= D= | E= F= G= . H= 1=
A/1000 B/1000 | Cx3.785 Dx10 Ex60 H*0.6 . | F/435.5 | H*1.2
| Total estimated mass removal in pounds/hour=| 0.0779 | 0.1298 | 0.1558 |

L= liters, pg = microgram, mg = milligrams, gm = grams, gal = gallons, gpm = gallons per minute, min = minutes, lbs = pounds, hr ="hour
Weighted contaminant concentrations based on quantitative ground-water samples collected at the site in September/October 1996. Table 2-3 provides
analytical data. Table 4-6 provides assumptions used to calculate weighted flow concentrations.
For air emission calculations, assume air stripper will operate with 100% treatment efficiency.

Forensic Environmental Services, Inc.



Table 10-1
Construction Organization Chart
Tutu Source Control Program
Esso Tutu Service Station

St. Thomas, U.S.V.L

o PROJECT PROJECT SITE ENGINEER | " ENVIRONMENTAL ENGINEER
C IQAT <—> CHAD STEVENS (ESSO) <> ESSO VIRGIN ISLANDS
PROJECT SITE SCIENTIST
: ROBERT ZEI (FES)
CONSTRUCTION MANAGER < > PROJECT MANAGER | < ; : PROJECT MANAGER
: O'BRIEN CONSTRUCTION | « NICHOLAS DeSALVO (FES) | IEC
e maeaeaaa. e e e emeeaeeneeaaaaaaaa- e e aeaeeeese .. '

KEY; .

Line of Authority and Communication Line of Communication only Line of QA bversight

Forensic Environmental Services, Inc.



Table 10-2
Construction Implementation Schedule
Tutu Source Control Program

| 1. Obeain Permits

1 2. Demolition of Station Buildings

" 3, Power Drop at Site

Esso Tutu Service Station
St. Thomas, U:S.V.L.
|| Pre-Sept. | September 1998 October 1998 November 1998 | D ber 1998 January 1999 February 1999 March 1999
.o . B i i
198 | 1 2| 3jajvf{2{3[a)r|2]3]lafar]2i3]4 21314481 213 2} 3

" 4, Install G-W/Vapor Recovery Wells

5, Trenching/Pipe Installation

6. Install Treatment Container Pad

7. Order Treatment System Equipment

8. Assemble Tr

System C

9. Pre-Shipment Testing of Treatment System

10. Shipment of Treatment System Trailer

11, Treatment Trailer Installation/Connection

12;- Submit Final RD Report,

13; Submit O&M Plan

14; Submit RAWP

15; -Submit ITP

16. EPA Review of ITP

17. System Activation - ITP Implementation

Final system start-up will follow EPA approval of ITP activities.

Forensic Environmental Services, Inc.
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Table 10-3
Construction Cost Estimate
Tutu Source Control Program
Esso Tutu Service Station
St. Thomas, U.S.V.I.

. Final Remedial Design

. Utility Connections, Permitting

. Installation of G-W/Vapor Recovery Wells

. Installation of Trenching/Piping

. Remedial Treatment System Assembly

. Remedial Treatment System Shipment & Installation

. System Activation - ITP Implementation, 4 months O&M
. UAO/Compliance Reporting

- Soil Disposal (Well/Trench Installation)

TOTAL-

Forensic Environmemal Services, Inc.

Estimated Cost

$40,000
$15,000
$240,000
$161,000
$175,000
$45,000
$60,000,
$115,000

$100,000.
$951,000
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APPENDIX A
Calculations, Previous Investigative/Pilot Testing Results,
and Miscellaneous Basis of Design Information




Monitoring Well Hydrographs




Ground-Water Elevation Data
Monitoring Wells SW-2 and SW-7
Esso Tutu Service Station
St. Thomas, U.S.V.l.

168.00 —

157.00 | SW-7

156.00 |

155.00

154.00

153.00 |

Elevation

152.00
151.00 |
160.00 SW-2

149.00

148.00 ~ : : : T
9/17/96 9/22/96 9/27/96 10/2/96 10/7/96 10/12/96 10/17/96

Date
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Ground-Water Elevation Data
Monitoring Wells SW-7 & SW-8
Esso Tutu Service Station
St. Thomas, U.S.V.I.

160.00 +

SW-7
158.00

156.00

154.00

Elevation

152.00 +

150.00

148.00

|

.\% 4j/k.\‘

LT R S — - N—— S— SR |
9/17/96 9/22/96 9/27/96 10/2/96 10/7/96 10/12/96 10/17/96

Date




SVE Pilot Test Data



Vacuum (inches of H20)

127

0.8

0.6

0.4 |

0.2

Soil Vapor Extraction Test-SW-3
Distance-Drawdown Graph
Esso Tutu Service Station

St. Thomas, U.S.V.IL

60 inches vacuum

40 inches vacuum

20 inches vacuum VW-4

10 20 30 40 50 60 70
Distance from Extraction Well SW-3 (feet)

| 3




Soil Vapor Extraction Test-VW-3
Distance-Drawdown Graph
Esso Tutu Service Station

St. Thomas, U.S.V.I.

0.9 +
0.8

0.7 +
SW-7

60 inches vacuum

0.5

0.4 + 40 inches vacuum

Vacuum (inches of H20)

0.3 +

VW-4
0.2 + VW-2
20 inches vacuum
0.1 +

VW-5

|

0 5 10 16 20 25 30 35 40 45
Distance from Extraction Well VW-3 (feet)
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JAEGIG T
EN454 |
Explosion-Proof Regeneratlve Blower

FEATURES ”

* Manufactured in the USA

* Maximum flow: 127 SCFM

* Maximum pressure: 65” WG

* Maximum vacuum: 59” WG

* Standard motor: 1.5 HP _

* Blower construction — cast alumlnum
housmg, cover, impeller & manlfold
cast iron flanges

* UL & CSA approved motors for
Class I, Group D atmospheres.

* Sealed blower assembly-

* Quiet operaxlon wnthm OSHA standards

OPTIONS

* TEFC motors

® 50 Hz motors

* International voltages

e Other HP motors =~

* Corrosion resistant surface treatments
* Remote drive (motorless) models

ACCESSORIES

* Moisture separators

* Explosion-proof motor starters
¢ Inline & inlet filters

® Vacuum & pressure gauges

* Relief valves

¢ External mufflers

BLOWER PERFORMANCE AT STANDARD CONDITIONS

AIR FLOW RATE. M3/ MIN) : - AIR FLOW RATE (M3/MiN)
1.0 © 20 3.0 } ote 20 30 :
25 4 T T T R T " i
: 80 . o ] ' - L 10N . '
20 - S| PRESSURE two | ®TTSSL [T SUCTION | ;
g 50- — N - 125 g g -5 ' — 125
g1-5 4 F 4o - 100 o ;3 1% -a0 N 100 g
2 |8 A E &5 |8 2
@ 30 s 2 S @ -30 75 T
1.0 < 5 . E 2 ~ LI:.I
2 204 —— - 50 g 2.2 - — X\ 50
S - — \\ - 25 L - - —- 25 o
IANE S : :
© 220 4 e 8 0 120 O 20 40 0 80 100 120 !
o AIR FLOW RATE (SCFM) ‘ o AR FLOW.RATE (SCFM)
@ 100 . - s 100 , : ——- :
§§5 75 - 524 —
g%: s+ : 58 50— a4
g sl L ——= i P — L1 =
T, 2000 = ~1 [ [ [ [ =, : 2000 : ' ) ‘ :
Yok 1500 ———— - T w5 1500 . -
Eg; 1000 ' . — e 5;5‘ 1000 |———t—rt—t- ~——
: 500 R 7% so0 - Al P N
58 & T O O 1 O OEE PRI 11
2 A ma,
85z 1 252 1]

EG&G ROTRON, SAUGERTIES, NY. 12477 o 914/246-3401 » FAX 914/246-3802




S | EN 454
Explosmn—Proof Regeneratlve Blower

‘12:55'
318.8

5,00

ROTATION -
DIRECTION

=

_T

Ol

m-l
!

13.52] 7.18 I |
3.4 182.4 /
: ' 6.98 )
. . L/ 7 adl
15y kN K-
‘ . {Tr . L
111 NPSC || g
BOTH PORTS l '
| | |
MODEL" LON£3 | L(MM)18 -
EN4SAWSSL | 1751 | .- 445 . - : ,
‘ ENas4WT2L 663 | - 422 |:> 0.75" NPT CONDUIT CONNECTION AT 12 0°CLOCK POSITION
 SPECIFICATIONS ,
l | - MODEL D .. EN454Ws8L.__ EN454W72L"
[ Part No._ 938175 A 038176
“_Motor Enclosure Type AR ~_Explosion-proof -~ -~~~ 1 - Explosuon-proof ]
' ._Horsepower B I T 7 - T . 15
Phase — Frequency =~ L . Singe—60Hz | .. " Three- 60 Hz
Voitage ! " o 115 , 208-230 - 230 460
i Motor Nameplate Amps A ' 9.35-885 . 45 ‘ 2.25
' Maximum Blower Amps 3 o 19.4 - 9.7-90 48 24
: __inrush Amps _ .98 48 - I .32 16
- Starter Size E - ' 1 0 ol 00 - 00
: Service Factor B v ' 10 . . 10
Thermal Protection 2 - . |- PilotbDuty -~~~ 1 -~ .. " " Pilot Duty
—_Bearing Type . c . Sealed, Ball i~ - Sealed Ball
. |__Shipping Weight T e sk | ™b@ESkg
I BLOWER LIMITATIONS ,_ o |
. | Min. Flow @ Max Suéﬁdn — | 0 éCFM @ —59" WG 1 0 SCFM. @ -59" WG. '
l “Min. Flow @ Max. Pressure | oscrugeswe ~0 SCFM @ 65" WG

1AII dual voltaga 3'phase motors are factory tested and cemﬁed to operate on 200-230/400-460 VAC-3 ph-80 Hz. All dual.voltage 1 phase motors are facxory
tested and certified to operata on 110-120/200-230 VAC-1 ph-60 Hz.

Maximum operating temperatures: Motor winding tempsrature (winding rise plus amblent) should not exceed 140°C for Class F insulation or 120°C for Class B
insulation. Blower outlet air tomperature should not exceed 140°C (air temperature rise plus ambient).

'Corresponds to the performance point at which the blower and/or motor temperature rise reaches the limit of the thermal protection in the mator

r
' Specifications subject to change without notice. Please contact factory for specification updates.

EG&G ROTRON, SAUGERTIES, NY. 12477  914/246-3401 e FAX 914/246-3802




}Lancaster Laboratories o

A division of Thermo Analytical Inc.

1LI Sample No. AQ 2594947' S —
collected: 10/ 6/96 -at 11:45 by BSM 'Accaunt No: 08324 . P.O.

Forensic Environmental Service Ret.
Submitted: 10/ 8/96 Reported: 10/25/96 623 N. Pottstown Pike, Ste‘ A
Discard: 11/ 5796 : _ . | Exton PA 19341 A

VT Sample 2 Grab Tedtar Bag Sample

ESSO TUTU - St. Thomas, U.S.V.I. )
VT--2 SDG#: £5S06-10 '
) : ‘ : AS RECEIVED

CAT - ’ ' . . METHOD

NO. ANALYSIS NAME ' RESULTS . DETECTION LIMIT UNITS
5695 * T0-14 Form 1. v ' ‘See Page 2
6900 GC/MS Air.TIC Form Upload . ’ See Page 5

7869 TO 14 VOA Ext. List Tedlar see form [
7870 TO. 14 VOA Ext List cont Tedlar see form [

1 COPY TO Forensic Environmental Service. ATTN: Mr. Patrick 0'Tcole
1 COPY TO - Data Package Group

Questions? Contact your Cliént Services Representatwe
Lisa M. ‘Hetrick . -at (7T17) 656-2300
08:07:34-p 0002 10 127594 536655

0.00° 00039000 ASROOC

Respectfully Submitted
_ Michele McClarin, B.A. .
S Lancaster Lagoratones . Group Leader, GC/MS Volatiles
2425Nm na--e".:@«-e . :
BE o 325 ‘ , 49 o
A | Lincae: =2 7205222 : - ~ -
TIT656-2300 Fae TIT-335-2580 S2s5 ravarse sice o7 exdianaton of symnoss ana aborenat:ons 2216 Rev 3/01/9 €

<




"e
Sam

ection Volume: 250.0 c¢c Nominal Volume: 250 cec Dilution Factor:- 100.0
[nstrument ID:HP4508 - - Lab File ID:C:\HPCHEM\I\DATA\QOCT11\1101015.D

K

ple No.:VT--2
Sample ID:2594947

L ancaster Laboratories

A division of Thermo Analytical Inc.

VOLATILE ORGANICS IN AIR

TEDLAR BAG SAMPLE
ANALYSIS DATA SHEET

Date Collected:10/06/96
‘Date Analyzed:10/11/96

_Date Received:10/08/96
‘Time Analyzed:19:45

T COMPOUND NAME
I . .

| CONCENTRATION (PPBV ) |

o

:'F CAS RN _
i
1

' 115-07-1
\ay75-71-8
' 75-45-6
1 26-14-2
| 74-87-3
‘M 75-01-4
4 106-99-0
| 74-83-9
75-00-3
W 75-43-4
I 593-60-2
i 75-69-4
109-66-0
® 7.02-8
L ,5-35-4
76-13-1
67-64-1

107-13-1
156-60-~5

‘Propene

'chhlorodifluoromethane ,

'Chlorod;fluoromethane
|Freon 114
iChloromethane

|Vinyl Chloride
11,3-Butadiene

| Bromomethane
Chloroethane .
'Dichlorofluoromethane
'Bromoethene :
'Trlchlorofluoromethane
'Pentane

:Acrolein
11,1-Dichloroethene
'Freon 113

'Acetone ‘

'Methyl Todide

{Carbon Disulfide
lAcetonitrile -
}3-Chloropropene
{Methylene Chloride
‘Acrylonitrile

! trans-1,2-Dichloroethene
'Methyl t-Butyl Ether

" !Hexane

'l 1- chhloroethane
'Vinyl Acetate
icis-1,2-Dichloroethene
}2-Butanone

{Ethyl Acetate

"Methyl Acrylate

'Chloroform

11,1,1- Trlchloroethane
‘Carbon Tetrachloride

'1 2- chhloroethane '

‘Benzene '

]
[}
[}
!
1
i
t
1
1
}
!
1
]
1
1
1
|
1
!
I
]
i
i
!
1
1
1
!
1
1
1
i
]
i
1
!
]
|
]
1
1
i
I
I
1
i
'
1
|
1
|
I
]
t
i
!
!
1
1
|
1
|
1
1
1
1
1
I
I
}
I
|
I
!
!
1
!
I

H.\-Z‘O“
020
100

20
5500

[
{
[
1
f
!
1
3
|
1
1
1
1
1
!
1
i
1
{
|
|
i
!
{
i
1
!
!
[}
|
I
|
!
i
{
t
[}
1
i
!
|
{
1
t
!
1
!
1
!
i
!
f
}
i
1
t
1
1
)
]
1
]
!
i
t
1
I
{
!
[}
i
1
|
|
}
|
I
1

cocdcdaaddadd aaddacagacacn adacaddadacadad

U =
-V = Compound was found in method blank.
J =

:Cbmpound was undetected at the specified limit of detection.

D = analysis of diluted sample.

Compound detected but below the limit of quantitatien.
NOTE: Limits of quantitation were raised due to the high concentration
of volatile organic compounds,-in this sample
M E M a E R Z-25 le l-ol ang Pike

Ses reverse oo *ne mGanation of Symaos and Aghraviations

Respectfully Submitted
Michele McClarin, B.A.
Group Leader, GC/MS Volatiles
2216 Pev.5/01/96
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S ple No.:VT--2

Sample ID:2594947 -
ection Volume: 250.0 ce
nstrument ID:BP4508 L

.« 4

Lancaster | aboratories

A dlwsu:n of Thermo Analytical Inc.

- VOLATILE ORGANICS IN AIR
- TEDLAR BAG SAMPLE

ANALYSIS DATA SHEET

. Date Collected:10/06/96
Date Analyzed:10/11/96
Nominal Volume: 250 cc -
Lab File ID:C:\HPCHEM\1\DATA\OCT11\1101015.D

T COMPOUND NAME
1 . .

T CONCENTRATION (PPBV )

1330-20-7

1}

i Isooctane

'Heptane :
'Trlchloroethene

'Ethyl Acrylate’
11,2-Dichloropropane
'Methyl Methacrylate
{Dibromomethane

’1 4-Dioxane
{Brdmodichloromethane
eis-1,3-Dichloropropene
V4- Methyl 2- Pentanone :
'Toluene

'Octane

'trans 1,3- Dichloropropene
'Ethyl Methacrylate
11,1,2-Trichloroethane
'Tetrachloroethene

'2 Hexanone
'Dibromochloromethane
i1,2-Dibromoethane
{Chlorobenzene: -
11,1,1,2-Tetrachloroethane
'Ethylbenzene

lm/p fylene

lo-Xylene '

| Styrene

{Bromoform

'Cumene

,1 1,2,2- Tetrachloroethane
i1,2,3- Trichloropropane
'Bromobenzene ,

'4 -Ethyltoluene

‘1 3,5- Trzmethylbenzene
'Alpha Methyl Styrene
11,2,4-Trimethylbenzene
11,3-Dichlorobenzene

{1 4- chhlorohenzene

l
i
1
1
|
1
!
!
|
[
!
t
!
1
1
]
i
§
!
t
1
I
|
]
i
1
i
!
|
!
I
1
|
1
]
i
1
!
t
|
|
!
t
|
1
[}
I
i
[}
1
t
|
1
1
1
i
|
!
1
1
!
|
1
1
1
1
|
[
!
|
'
!
!
i
1
!
1
i

Compound vas undetected at the specifled limit of detection.
Compound was found in method blank.

Js= Compound detected but below the limit of quantitation.
Limits of quantitation were raised due to th
of volatile organic compoundscin this sample.

M EM B ER Z*ZSI e "13 ard Prea

- Date Received:10/08/96
Time Analyzed:19:45
~ Dilution Factor: -

e

dacacadadaa

oo

caoodcadacaoa

[ae

analysis of diluted

Respectfully Submitted
Michele McClarin, B.A. .
Group Leader, GC/MS Vo_lati._les 51 P

Se2auarse sice for axpignanon of svmcos and abbresaicas 2216 Rev 5/01/96 |E



(l} Lancaster Laboratories

A dms:on of Thermo Analytical Inc,

TEDLAR BAG SAMPLE
- ANALYSIS DATA SHEET

i VOLATILE ORGANICS IN AIR

Sample No.:VT--2 Date Collected:10/06/96 -~ Date Received:10/08/96

b Sample ID:2594947 . Date Analyzed:10/11/96 = Time Analyzed:19:45
!jection Volume: 250.0 cc Nominal Volume: 250 ¢c ~ Dilution Factor: 100.0
Mstrument ID:HP4508 Lab File ID:C:\HPCHEM\1\DATA\QCT11\1101015.D

CAS RN - |- COMPOUND NAME . | CONCENIRATION (PPBV ) | Q@ !
_ : 1 ‘ 1 . S A
= 100-44-7  !Bemzyl Chloride i L BN |
95-50-1 = |1,2-Dichlorobenzene ' oo 50 .U {
67-72-1 Hexachloroethane . - : ! - 20 iU '
. 120-82-1 i1,2,4-Trichlorobenzene H 100 P u i
! 87-68-3 ‘Hexachlorobutadlene . ! 50 i H
. 1
1

' U = Compound was undetected at the specified limit of detection.

"B = Compound was found in method blank. D = analysis of diluted’ sample
J = Compound detected but below the limit of quantitation.

NOTE: Limits of quantitation were raised due to the high concentration
of volatile organic compounds in this sample.

Respectfully Submitted

Lanzaster Lagoratones Michele McClarin, B.A.
MEMBER &5 Ne;.‘ H3ane Pee Group Leader, GC/MS Volatlles 5 rd &%
A o FU B0ox 12223 . 3

sar 2L 17555-242¢ .
-32307 Fax 717.856-268° See reverse 3102 for axmaranen of 5yMooss and aBore/ations 22!(; Rev.5/01/9¢ GRE




A divisivosst EReLaEDAgBORIEY /DNC.

~ VOLATILE ORGANICS IN AIR

" TEDLAR BAG SAMPLE
TENTATIVELY IDENTIFIED COMPOUNDS

: <'> Lancaster Laboratories

;lple No.:VT--2 -~ .Date Collected:10/06/96 - Daté Received:10/08/96
.ab Sample ID:2594947 ‘Date Analyzed:10/11/96 Time Analyzed:19:45
‘SRection Volume: 250.0 cc Nominal Volume: 250 e¢c - Dilution Factor: 100.0
'trument"ID:'HP4508 o Lab File ID:C: \HPCHEM\l\DATA\OCTII\HOlOlS D
. +- - UNITS = PPBV

' T — — T ESTIATED T !
Wcas RN ! " COMPOUND NAME. ! R.T.! CONCENTRATION ! @ !

- _ 1 o N ST I

—t ] e | S !

75285 Isobutane | 6.93] 4900 |J |
I 106978 |Butane 1 7.374 - 8600 J |
; 78784)Butane, 2-methyl- _ ‘ | 8.88! . 18000 1J !
: {Unknown . L : " 112.22} 3300 J |
' 109671'1 Pentene o 112.38! 2400 !J )
A 96140'Pentane, 3-methyl- 112.83] g100 {J |
: 565593 !Pentane, 2,3-dimethyl- 116.26! 3400 }J |

589344 |Hexane, 3-methyl- . 116.431 ~2500 17 )
: 589435 }Hexane, 2,4-dimethyl- 118.49! 3900 }1J !
: 563166 }Hexane, 3,3-dimethyl- 118.85] 2400 }J !
. I
; : 1
IB = Compound was found in method blank. D = analysis of diluted sample.

Estimated concentration assuming identical response factor to that of
the intermal standard with retention time closest to the TIC.

Respectfully Submitted
Larzasie: Lacoratores Mi chel'e McClarin, B.A. 5 0
MEMBER 1ilsfesoarifce ’ Group Leader, GC/MS Volatiles O W
N F Lancasrer P--?-'E.. 228 R t
: > 753" .ll

"v-‘-'JSé-ZBC{; Fau ™ See revenie s 3@ 07 #AQiANGt0n of y™I0; ang aghreyatens 216 Rev. 5/01/%¢




plancasterLaboratories ... ..,

A division of Thermo Analytical Inc.

LLI Sample No. AQ 2594949

COllected~ 10/ 6/96 -at 04:06 by BSM | Account No: 08324 B " P.O.
o Forensu: ‘Envirconmental Serwce Rel.

Su!:mtted. 10/ 8/96 Repcrted. 10/25/96 623 N. Pottstown Pike, Ste. A

Discard: 11/ 5/96 . - - | Exton PA 19341

VT Sample 4 Grab Tedlar'Bag Sample ' o i

ESSO TUTU - 'St. Thomas, U.S.V.I.
VT--4  SDGH: ESSO8-12%

. AS RECEIVED
CAT ) : . . ' - METHOD
NO.  ANALYSIS NAME - : RESULTS DETECTION ‘LIMIT UNITS
5695 T10-14 Form 1 : See Page 2
6900  GC/MS Air TIC Form Upload Sée Page 5
7869 TO 14 VOA Ext. List Tedlar see form I
7870 YO 14 VOA Ext List cont Tedlar see form I

—1‘--‘-‘-—-

1 COPY TO  Forensic Environmental Service . ATTH: Mr. Patrick O'Toole
1 COPY TO Data Package Group

Questions? Contact your Client Services Representative
Lisa M. Hetrick . = . at (717) 656-2300
08:09:47 D 0002 10 . 127594 536655
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Respectfully Submitted
Michele McClarin, B.A.
Lancaster Laborataries ' _ Group Leader, GC/MS Volatiles 5 0
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Sample No.:VT--4

Sample ID:2594949
ection Volume: 350.0 cc
nstrument ID:HP4508 L

Lancaster Laboratories

A division of Thermo Analytical Inc.

@

VOLATILE ORGANICS.IN AIR
" TEDLAR BAG SAMPLE
ANALYSIS DATA SHEET

Date Collected:10/06/96 -
Date Analyzed:10/12/96
Nominal Volume: 250 cc

Date Received:10/08/96
.Time Analyzed:01:33

Dilution Pactor:
Lab File ID:C:\HPCHEM\1\DATA\OCT11\1801022.

5.0

- COMPOUND NAME

e

"CONCENIRATION (PPBV )

_ 75-09-2

W 156-60-5
1634-04-4

iy 156-59-2
141-78-6

| 56-23-5

]
1
l
"\Propene .= -
iDichlorodifluoromethane
iChlorodifluoromethane
|Freon 114 o
{Chloromethane

iVinyl Chloride
i1,3-Butadiene
|Bromomethane
iChloroethane
Dichlorofluoromethane
iBromoethene .
Trichlorofluoromethane
|Pentane

lAcrolein ,
11,1:Dichloroethene
|Preon 113

|Acetone .

jMethyl Iodide

iCarbon Disulfide
(Acetonitrile
13-Chloropropene
{Methylene Chloride
{Acrylonitrile -

| trans-1,2-Dichloroethene
{Methyl t-Butyl Ether
|Hexane
i1,1-Dichloroethane
1Vinyl Acetate
tcis-1,2-Dichloroethene
{2-Butanone :
1Ethyl Acetate

{Methyl Acrylate
Chloroform -
i11,1,1-Trichloroethane
{Carbon Tetrachloride
11,2-Dichloroethan
|Benzene ‘ o

1
!
|
|
|
[}
l
i
}
!
i
!
1
[
1
|
i
!
{
]
!
|
I
]
|
i
i
i
|
[}
!
i
!
!
I
]
i
I
!
I
|
1
{
!
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1
I
1
]
|
1
i
|
|
!
|
|
1
|
!
1
i
!
i
1
1
|
I
1
1
!
1
i
!
1
[
!
1
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o
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()
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MEMBER

‘I 53

‘Compound was undetected at the specified limit of detection.
Compound was found in method blank.
Compound detected but below the limit of quantitation.

Limits of quantitation were raised due to the high concentration
of volatile organic compoumds.din this sample.
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D = analysis of diluted sample.

Respectfully Submitted
Michele MeClarin, B.A.
Group Leader, GC/MS Volatiles
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Sample No.:VT--4

|

(l} Lancaster Laboratories

A division of Thermo Analytlcal Inc.

" VOLATILE ORGANICS IN AIR
- TEDLAR BAG SAMPLE
"ANALYSIS DATA SHEET

Date Collected:10/06/96 = Date Received:10/08/96

Sample ID:2594949 Date Analyzed:10/12/96 = Time Analyzed:01:33
ection Volume: 50.0 cc Nominal Volume: 250 cc " Dilution Pactor: 5.0

trument ID:HP4508

Lab File ID:C:\HPCHEM\1\DATA\OCT11\1801022.D

|
1
)
1.
i
1
1
1
|
1
i
]
i
t
}
1
I
)
|
|
I

- AN N

CAS RN | . COMPOUND NAME T CONCENTRATION (PPBV § | Q@ |
| I ’ : ’ B! . 1}
| ) ! i ]

594 82-1  |Isooctane . ' 3900 i D |
g 142-82-5 ~ |Heptane : ' - 200 ! D |
79-01-6 iTrichloroethene H - 29 i D |
140-88-5 'Ethyl ‘Acrylate . ! 1 1 !
78-87-5 11,2-Dichloropropane - | 1 | R
80-62-6 'Methyl Methacrylate H 1 v '
74-95-3 ’leromomethane ' ! U
123-91-1 '1,4-Dioxane ! 1l iU '
75-27-4 'Bromodlchloromethane ! 1 u
10061-01-5 icis-1,3-Dichloropropene ! 1 U :
108-10-1  l4- Methyl-Z -Pentanone ' 2 I '
108-88-3 'Toluene : ' 11 ! D |
111-65-9 'Octane ' _ ! 1 iU i

7061-02-6 |trans-1,3-Dichloropropene ' 1 iU H

.1-63-2 ‘Ethyl Methacrylate ' 1 U
79-00-5 i11,1,2-Trichloroethane ' 1 L u
127-18-4 'Tetrachloroethene ! 230 ! D |
591-78-6  |2-Hexanone e | 2 iU }
124-48-1 {Dibromochloromethane ! 1 . '
106-93-4  }1,2-Dibromoethane ! 1 VU :
108-90-7  |Chlorobenzene . ' 1 i | :
630-20-6 }1,1,1,2-Tetrachloroethane ' 1 U '
100-41-4  !Ethylbenzene ! 44 ! D |
1330-20-7 |m/p-Xylene . ' 6 ' D |
95-47-6 to-Xylene ! 8 I . D |
100-42-5 © |Styrene - ! 1 i U }
75-25-2 iBromoform ' 1 U :
98-82-8 'Cumene 1 41 i D
79-34-5 l1 1,2,2- Tetrachloroethane ' 1 U i
96-18-4 t1,2,3-Trichloropropane : 1 U !
108-86-1 'Bromobenzéne ' : 1 i u i
622-96-8 '4 -Ethyltoluene ' 3 vt "D !
108-67-8 {1 3,5- Trimethylbenzene ' | 2 ! D |
611-15-1 1Al ha Methyl Styrene ! 1 g !
95-63-6 '1,2,4-Trimethylbenzene ! 7 { D !
541-73-1  !1,3-Dichlorobenzene | 2 LU |
106-46-7 |1,4-Dichlorobenzene ' 2 R A
: . . ’ I

U = Compound was undetected at the specified limit of detection. '

3 = Compound was found in methoéd blank. D = analysis of diluted sample.

J = Compound detected but below the limit of quantitation.

NOTE: Limits of quantitation were raised due to th Respectfully Submitted

of volatile organic compoundssin this sample. Michele ‘MeClarin, B.A.

MEMBER 27 "la ~oliana Pie
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¢

A division of Thermo Analytical Inc.

: qlp Lancaster Laboratories

~ VOLATILE ORGANICS IN AIR
TEDLAR BAG SAMPLE

l " ANALYSIS DATA SHEET
3ample No.:VT--4 : Date Collected:10/06/96 . Date Received:10/08/96
Sample ID:2594949 Date Analyzed:10/12/96 - Time Analyzed:01:33
ection Volume: 50.0 cc Nominal Volume: 250 cc . Dilution Factor: 5.0
trument ID:HP4508 @~ Lab File ID:C:\HPCHEM\1\DATA\OCT11\1801022.D
f"cAs RN | — COMPOUND NAME . T CONCENTRATION (PPBV YT Q@ !
: : ’ 1 o 1 1 1
. — i I 1 1
. 100-44-7 .{Benzyl Chioride R -1 1 u '
95-50-1 !1,2-Dichlorobenzene - 2 ¢ !
@67-72-1  |Hexachloroethane o 1 iU '
:7120-82-1 " !1,2,4-Trichlorobenzene ' 5 v U 1
| an87-68-3 {Hexachlorobutadiene ' 2 b '
| .. |
! ; . : !
l U = Compound was undetected at the specified limit of detection. :
B = Compound was found in method blank. = D = analysis of diluted sample.
J = Compound detected but below the limit of quantitation.

NOTE: Limits of quantitation were raised due to the high concentration
of volatile organic compounds in this sample.

Respectfully Submitted 6 )
Larcastgr Lagoratares Michele McClarin, B.A. ~
. 2425 N ng Pik - y { M . y
MEMBER 225N oiatee Group Leader, GC/MS Vqlatiles °
W Lanzaster, PA 176052425 %
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I (l}Lancaster Laboratories

il A<ﬁﬁ¢ﬁﬂt§fﬂmékﬁ&ﬂk&ﬁﬂ?ﬁESlENC
TOLZ
g " "TEDLAR BAG SAMPLE
TENTATIVELY IDENTIFIED COMPOUNDS
lmple No.:VT--4 -~ Date Collected:10/06/96  Date Received:10/08/96
.ab Sample ID:2594949 Date Analyzed:10/12/96  Time Analyzed:01:33
ection Volume: 50.0 cc Nominal Volume: 250 ¢¢ - Dilution Factor: 5.0
.jstrument ID:BP4508 n Lab T’1.1@ ID:C: \HPCEEM\1\DATA\0CT11\1801022 D
: "-  _UNITS = PPBV
' B L , T T ESTIMATED T |
CAS RN 1 - = COMPOUND NAME I R.T.| CONCENTRAIION b Q
l B 1 ] 1 1
i o 1 [ |
' 75285'Isobutane o | 6.83). 710 - 1J DI
' 106978‘Butane ' : b 7.19) 1200© }J D;
930187‘Cyclopropane, 1,2~ dimethyl-, cis- 110.42) 480 1J D}
107835!Pentane, 2- methyl— : - 112.06! 540" |J D
96140!Pentane, 3-methyl- 112.67] 290 |J D]
{Unknown aliphatic hydrocarbon -C9 116.87] 300 }J D}
'Unknown aliphatic hydrocarbon -C8 118.41) 320 }J D]
49622186'Decane, 3,3,4-trimethyl- 118.87] 300 }J D|
- 565753 |Pentane, 2 3 4-trimethyl- '19.23! 400 }J D!
584941 |Bexane, Z;B-dimethyl— 119.47) 400 }J D|
. . !
]

B = Compound was found in method blaﬂﬁl'
= Bstimated concentration assuming identi

La~{a%7ar L3daratores
MEMBERZJH-%“”-
" 3~

D = analysis of diluted sample.
cal response factor to that of

the internal standard with retention time closest to the TIC.

Respectfully Submitted
Michele McClarin, B.A.

~
Group Leader, GC/MS Volatiles S
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Pumping Test Pilot Test Data and
Capture Zone Calculations




CAPTURE ZONE CALCULATIONS

FOR A WELL IN A UNIFORM FLOW FIELD (Todd, 1980)

Yi-+__ Q |
T

X._Q
~2nkbi

hydraulic conductivity k= 0.144 feet/day
saturated aquifer thickness b= 80 feet (unconfined)
hydraulic gradient i= 0.04 .
flow rate (ingallons Q= 0.25 gpm = 48 ft¥/day
.- per minute) 0.5 gpm = 96 f’/day
o 1.0 gpm = 192 ft'/day

@ 0.25 gpm Y-+ 48 - = 452 feet
' ' (2)*(0.144)*(80)*(0.04)
Xp- 48 - =17feet

(2)*(3.14)%(0.144)*(80)*(0.04)

@050 gpm  Y.-+ 9% = +104 feet
-  (2)*(0.144)*(80)*(0.04)
Xp- .96 - =33 feet

(2)*(3'.14)*(0,144)*(80)"‘_(0;04)

@ 1.0 gpm Y-+ R 192 = +208 feet
(2)*(0.144)%(80)*(0.04)

Xy - 192 - =66 feet
(2)*(3.14)*(0.144)*(80)*(0.04)

YL= 104 feet

Y, = 208 feet

Y. = 416 feet




. - Ground-Water Pumping Test - CHT-2
Distance-Drawdown Graph
- Esso Tutu Service Station
- 'St. Thomas,; U.S.V.l
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CHT-2 Semi-Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.Il.
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CHT-2 Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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SW-1 Semi-Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.l.
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SW-1 Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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SW-3 Semi-Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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SW-3 Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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SW-7 Semi-Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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Drawdown (feet)

SW-7 Logarithmic Plot
Drawdown Data
Esso Tutu Service Station
St. Thomas, U.S.V.I.
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CLEANUP ESTIMATES - REMEDIAL WORK ELEMENT I
. SOIL VAPOR EXTRACTION (SVE) SYSTEM

1. CONTAMINANT MASS
A. immediate vicinity of north oil/water separator

i avg, contaminant 4000 mg/kg -~ TPH as gasoline
. concentration = 400 mglkg  TPH as diesel
4400 mg/kg o
(avg. concentrations for SS-3, $5-4, §8-5, §S-7, §S-8; Table 2-1)
ii area of impact = 25K iii zoneof impact = 9 feet
(area of investigation plus five feet on e}ﬂ sides) - . (3'to 12 Table 2-1)
iv volume - S 20258 (=iiiii)
v amount = 4400mg * 2025f°*  65kg* 1  pound
S kg , , ft* 454000 mg
= 1276 pounds - (avg. soil/rock density)

B. remainder of site - impact depth less than 10 feet

i avg. contaminant - 65 mg/kg - TPH as gasoline J
concentration = 125 mg/kg TPH as diesel
' 190 mg/kg

(avg. concentrations from all samples, 0.5 detection limit if ND; Table 2-2)
i area of impact . - = 9100 fi* - . iii zoneof impact = 7 feet

(area from Figure 3-2 less 225 f* from step A) - (30 10} Table 2-2)
iv volume o 63700 f* - (= ii*iii)
v amount =  190mg* 63700 ft* * 65kg* 1 pound

kg f' 454000 mg
= 1733 pounds (avg. soil/rock density)

C. remainder of site - impact depth greater than 10 feet

‘i avg. contaminant 8065 mg/kg - TPH as gasoline
_concentration = 1650 mg/kg TPH as diesel

4 o . 9715 mg/kg

(avg: concentrations from all samples, 0.5 detection limit if ND; Table 2-2)
ii area of impact = 9300 % ' iii zone of impact = 2 feet

(area from Figure 3-2) . - (10" to 12'; deeper impact within ground-water)
iv volume = 18600 f° (= ti*iid

Page 1 of 2




v amount of 9715 mg * 18600 f* * 65 kg * 1 pound
- contamination . kg 454000 mg
B 25871 pounds ' (avg. soil/rock density)

vi assume that Remedial Work Element I (SVE) will address 1/2 of total amount and Remedial
* Work Element II (PSH, ground—water extraction program) will address 1/2 of total amount

D. total cOntaminant mass for to be treated by SVE system
= 1276 step A
1733 step B
12936 1/2 step C
15944 pounds

2. CLEANUP TIME

A. Most of the mass contribution is from the capillary zone near the north oil/water separator.
“Since this is a high concentration zone, initial SVE removal rates are also likely to be high.
After the bulk of the contamination is removed, residual soil concentrations will slowly
decrease and reach an asymptotic limit. The following cleanup estimate is for SVE system
operation only; residual contamination removal will be occur during bioventing activities.

B. avg. removalrate = - *. 14 pounds
~ (Table 4-3b) T day
C. cleanup time - = 15944 pounds = 1107 days = 36 months
(unitil bioveniting only) 14 - pounds/day '3.0 years

Page 2 of 2



CLEANUP ESTIMATES - REMEDIAL WORK ELEMENT II
- GROUND-WATER EXTRACTION SYSTEM

1. CONTAMINANT MASS
A. dissolved VOCs

i avg. g-w contaminant
concentration - = 25 mg/L
(avg. concentrations from Table 4-7)

ii area of impact = 13100 fi>- ' ili zone of impact = 10 feet

(see Figure 3-3) , ' ' " (majority of dissolved contamination)
iv volume © 131000 £ (= ii*iii) . vporosity = = 025
vi amount - 25mg * 131000 * 025 * 2832 L 1 pound

kg S ' f* 454000 mg
= 51 pounds

B. ination in capillary zone to be removed by Remedial Work Element II
‘i amount = 14651 pounds '

(s_ee SVE calculations)

C. total dissolved contaminant mass for removal by the Ground-Water extraction system
| ' “ o= - 51stepA |

14651 step B

14702 pounds

volume - = 460 gallons ii amount = 3128 pounds
(see Section 4.2.3) v , (68 pounds per gallon - PSH)
Assume that this amount of capillary zone contamination will be removed as PSH.

e

Page 1 of 2




2. CLEANUP TIME

- A. Ground-water cleanup of petroleum hydrocarbon contamination typically requires
“approximately seven volume "flushes” of water.

i flushvolume - = 60 * 30000 f2*° 025 * 748 gallons * 7
. (aquifer thickness) - (capture arca) A e (volumes)

= 23562000 gallons

ii time to process = 23562000  gallons da ='2727 days = 90 months
- 6. gpm* 1440 . min ' = 7.5 years
B. avg. removalrate = -  0.08 pounds
. (Tabk 4-7) - " hour

C. amount removed = 0.08 pounds * 2727 days = 5236 pounds

(via ground-watér extraction) ~ hour :
D. total dissolved/PSH/residual contaminant mass 14702
" amount rem_oyed via g-w extraction - -5236

amount removed as PSH = ' - -3128

amount to be removed via SVE & bioventing 6338 pounds

Page 2 of 2



Process Flow Chart and
Equipment Information



REMEDIAL SYSTEM DESIGN
PROCESS FLOW CHART
(please refer to drawing sheet T-2)

STREAM NO. 1 31 3 3 3 3 7 3 ~5 10

DESCRIPTION WATER| PSH [WATER | WATER | WATER | WATER | WATER] WATER | WATER| AIR
Temperature (1) 30 30 [ 30 30 30 30 30 30 80 .
|oH 7.0 NA 7.0-80 | 7.0-80 | 7.0-80 | 7.083 | 7.083 | 7.0-8.3 5 I
Flow Rate (gpm, scfm) 15 15 L 15 15 15 15 15 - <0.01 300
Benzene (ug/L, ppmv) 2250 NA 2250 2250 2250 <1 | <1 <I | O 0
Toluene (ug/L, ppmv) 150 NA 150 150 150 <1 [ <I <T [ 0 0 |
[Ethylbenzene (ug/L, ppmv) | 700 NA 700 700 [ 700 <1 <1 <IT | 0 0
Xylenes (ug/L, ppmv) 1900 NA 1900 [ 1900 1900 <l <1 <l 0 0
MTBE (ug/L, ppmv) 20000 | NA 20000 | 20000 | 20000 384 | 384 384 0 0
Total VOCs (ppmv) ' cihn e BE TR B e B | TP MR .0
TSS (mg/L) — 400 NA 200 300 <40 0| <40 <30 0 Y
STREAM NO. 11 12 | 13 | 14 | 15 16 | 17 | 18 19 20 21
PTTON AIR AIR AR AR | AR AIR PSH | WATER| AIR AIR AR
Temperature ('F) 30 30 30 30 1300 30 30 30 120 80 |
|pH l 1 =1 I FE s NA 70  fooe - ,
Flow Rate:(gpm, scfm) h 24 125 185 185 250 <1 . <1 25 25 60
Benzene (ug/L, ppmv) 5.5 55 | 5.3 5.3 3.9 0.20 NA NA 5.5 0 4.9
Toluene (ug/L, ppmv) 0.9 0.9 0.7 0.7 0.5 0.02 NA NA 0.9 0 0.2
Ethylbenzene (ug/L, ppmv) 12 12 8.5 8.5 6.3 0.31 NA NA 12 0 1.1
Xylenes (ug/L, ppmv) 1.4 14 1.9 1.9 T4 0.07 NA NA | 14 0 3.0
MTBE (ug/L, ppmv) < < 3.2 132 | 07 0.04 NA NA <1 0 38.6
Total VOCs (ppmv) I 375 | 375 269 269 199 NA NA | 375 0 48
FI8S (mg/L) e e B e L. ‘ NA <40 t I S i

MTBE = methyl tertiary butyl ether, VOCs = volatile:organic compounds, TSS = total suspended solids; PSH = phase-separated hydrocarbons

gpm = gallons per minute; scfin = standard cubic feet per minute, mg/L. = micrograms per liter; mg/L = milligrams per liter; ppmv = parts per million by volume
NA = not available, but will not affect system performance; shaded areas = not applicable

The system maximum peak flow of 15 gpm was used for all calculations to provide a "worst-case” scenario.

The maximum VOC concentration of 375 ppmv was used for all calculations to provide a "worst-case" scenario.

Forensic Environmental Services, Inc.




17 Technsiogy Orive WeatLeianan, NA 037e
626081 Fax: 6032387083 -

Date: Fr,ldiay. May 29, 1993

To:  Paul Fisher / Lavine-Frike
Fax: 008 526.7885
Phone: 908 526-1000 X 416

CC:
Fax:
Phone:

. From: Bob Clarks / NEEP
No Pages: 2 {including this cover page)
RE: :
Notes:

The Modefing softivare Speration is based on acfual tast data we performed on the -
ShallowTray Strippers. Modsler uses equations and the curve fitted test data to predict
removai efficienciga. : . :

Enclosed Is an articte inat states this. It was the only statement | could find.

gqb_ Clah:tzrew P
T ' X
Semm?nel‘cal Engineer fax 8 Lavine

lnte'grategd,

Enviro‘n.menfat Te'ch"nblog!es
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Shallowlr.
low profile air str}ppe

System Performance Estimate
Client and Proposal information:
Ferensic Environmenta!

i
| Contaminant  Influent
i Effluent Target
‘ .
?
| Benzene 2250 ppb
| 15 ppb
|
| MTBE 20000 ppb
1000 ppb
' p-Xylene 1900 ppb
X 1900 pp
iTcluene 150 ppb
g0 pSE
| Ethyl Benzene 700 ppb
= 50 pob
| Trichicroethylene 5 ppb
: . 1pp
,‘
Tetrachloroethylene 15 pgb
|
'1,1-Dichlorosthylene 25 ppbd
1ppd
EVinyl Chloride 5ppb
; 1 ppdb

Effluent
Water
1r(lbs/hr)
% removal

30 ppb
0.01 ?5’05
98.6701%

4364 ppb
0.078214
78.1815%

Q. 008579
98.7294%

3 ppb
0.000738
£8.3680%

8 ppb
0.0(?3462
©8.8798%

<1 ppb
0.000025
99.7067%

<1 ppb
0.008075
99.8327%

<1 ppb
0.000124
99.4946%

<1 ppb
0.000025
£9.6822%

Untreated Mods! 2311 Model 2324

Effluent
ater
Alr(las/hr)
% removai

1 ppb
.01 1550
£6.9823%

953 ppb
g. O°5277
£5.2397%

1 ppb
0.009299
99.9838%

<1 ppb
0.000750
88.9734%

<1 pph
0.003501
02.9874%

<1 pph
0. 000%%5
98.9991%%

<1 ppb
0.000075
£8.8997%

<1 ppb
0. 00012:
98.8974%

<{pp
0. 000%25
100.0000%

del Chosen:

2300
Water Flow Rate: 10.0 gpm
Air Flow Rate; 300 ¢fm
Water Temp: 600 F
Air Temp: 600F
AW Ratio: 2244
Safety Factorr  None
Model 2331 Modei 2341
Effluent Effiuent
Watar Water
A:r'lbslhr) Air(lbs/hr)
% removal % removal
C.01 19255 .01 &55
99.9998% 100.0000%
208 46 ppb
0.0¢ 004 0.088814
98.89614% 89.7734%
<1 ppb |
0. 009%%4 0. 003)5%4
£8,9988% 100.0000%
<1 pph <1 ppb
0.000%50 0.000p7p5_0
80.5996% 10Q.0000%
<1 ppb <1 ppb
0.003502 0.003502
98.899% 100.0000%
<1 ppb <1 ppb
0.000025 0.000025
100.0000% 100.0000%
<1 ppb <1 ppb
0 000%75 0‘000%%5
100.0000% 100.0000%
<t
0.00 125 0. OGOEI 25
100.0000% 100 0000%
<1 ppb <1 ppb
0.000025 0.000025
10C.0000% 100.0000%



' Model 2311 Model 2321 Model 2331 Model 2341
(Contaminant  Influent - Effluent Effluent Effluent Effluent

Effiuent Target Watar Water Water Water
Air(lbs/hr) Alr(lbs/hr) Air{lbs/hr} - Alr(lbs/hr)
% removal % removal % removat % removal
Acslone 8 ppb 4 ppb 4 ppb 3 pph 2 ppb
: 1 ppb 0.000005 0.00%005 0.0630%10 0.008815

- 20.8477% 37.3481% 50.4104% 60.7487%
Due to its miscibliity with water, acetona removal is aifficult to predict. Call your neep representative for more in

Methylene Chioride 15p .'b ; 1 ggb <1 ppb <1 ppb <1 ppb
| 1ppb - 0.000070 0.000075 0.000075 0.000075
» | 88.0893% 88.9635% 89.9993% 400.0000%

i
l ) ‘
This report has been ganereted by ShallowTray Modeler sofiware versian 2.1W. This software Is designad to assist g skillsd oparator
b predicting the performance of a ShallowTray alr swipping system. Nerth Esat Environmortal Predusts, inc. i mot responsible
r incidental or consequentlal damages resulting from the improper operation of either the software or the air stipping equiprnaent.
eport generated: 8/16/1998 .

Copyright 1885 Nerth East Environmental Products, Inc. * 17 Technology Drive, West Lebanon, NH 03784
Voice: 803-298-7081 FAX: 803-288-7062 * All Rights Reserved. ~

|




low prof

SP/stem Performance Estimate
nt and Proposal lnformatxon
Forensic Enviranmental |

lowTr.

e alr :trlppeu

__ Mede! Chosen: 2300

Water Fiow Rate: 12.0 gpm
Alr Flow Rate: 300 ¢'m

- came

Watsr Temp:  80.0F
Air Temp: S00F
© AM Ratlo: 187.0
Safety Factor:  None
Untreated 'Madel 2311 Model 2321 Model 2331 Mods! 2341
Contaminant Influent Effiuent Effluent Effluant Efﬂuant
Efffuent Target Water Water Watsr Wat
Air(ibs/hr) Alr{lbahr) Airlos/rr) Aar(lbsmr)
% rernaval % removel % remaval i removal -
2250ppb 50 ppb 2 ppb <9 ppb <1 ppb
18 ppgp 0.013206 0.0154994 0.04 5%6 . O.Q‘!SG%G_, '
o 97.7943% 99.9513% 89.9988% 100.0000%
20000 ppb 8607 ppb 1672 ppb 441 ppb 124 ppb
1000 pgg 0.086536 0.110617 0.117406 0.118309
71.9692% 82.1428% 87.7976% 9¢.3826%
1900 ppb 41 ppb ip <1 ppb <1 ppb
50 ppgp 0.011 ?59 o 12?99 0.01 1%05 0.011405
97.8813% 9551 88.59%90% 100.0000%
b 4 ppb <1 ppb <1 ppb <1 ppb .
50 pS .00%’:876 0.000€00 0.000%00 0.000800
97.3574% 99.8302% €9.0082% 100.0000%
Ethyl Benzene 700 ppb 14 ppb 1 <1 ppb <1 ppb
y 50 p§§ 0.005118 0. 002196 o.oofz%z 0.004202
98.1044% 69.9841% £9.8993% 100.0000%
Trichi thylene. 3 pnb <{ ppb <1 ppb <1 ppb <1 ppb
fichioraethyl 1§§b . 0.000%%O Q.00 O%O 0.00 O%O 0.000%%0
©8.5170% 89.8977% 100.0000% 100.0000%
Tetrachloroethylene 15ppb <1 ppb <{p <1 ppb <1 ppb
4 1 pgg 0.000%%0 0.00Q00¢0 0.000080 0.000080
89.7110% ©9.8892% 100.0000% 100.0000%
:1,1-Dichioroethylene 25 b <1 ppb <1 npb <{ ppb <{.ppb
'- Y pg ﬂ.oceaeie o.cocﬁ%o 0. oooa 50 o.sooa%o
99.3448% 99.9857% 100.0000% 100.0000%
Vm | Chiorice 5 ppb <1 ppb <1 ppb <1 ppb <1 pph
y 1 ggb £.000030 0.000030 . 0.000030 0. 000030
£8.8627% 100.0000% 100.0000% 100.0000%



:Mstnyiene Chioride 15 ppb

_ Model 2311 Model 2321 Model 2334 Model 2341
Contaminant Influent Effluent Effluent Effluent Effluent

Effiuent Target Water Water Water Water
. Alr(ibsinr) Air(ibs/hr) Air(ibs/hr) Air(lbs/hr)
. % remeval % removal % removal % removal
Acetons : 5 ppb " 5ppb 4 ppb 3 ppb 3 pph
1g§b . <.OOO%O’1 0.000008 0.000%12 0;0&%12

. 18.6703% 30.5616% A42.1372%  51.7831% B o
Due to Its miscibility with water, acetone rermovai is difficult 42 predict. Call your neep representstive for more in

1 pgb <1 ppb <1 ppb <ippb .
1 ppb: 0.000084 0.000090 0.000080 0.000020
) 86.6073% £9.8849% 89.95861% 99.9999%‘

!
!
!
i
t
H

[This report has been generatad by ShaliowTray Modeler software version 2.1W. This software s designed o assist a akilled operatar
n predicdng the parformanca of a ShallawTray air siripping system. Nerth East Environmental Produets, Inc. Is notresponsibie _
Forincidental of consequential damages resulting from the improper opetation of eithar the softwars or the alr stripping equipmant.
Report ganeratad: 9/16/1898

] o
Copyright 1695 North East Environmental Preducts, Inc. * 17 Technology Drive, West Lebanon, NH 03734
l*v’oice: 503-288-7061 FAX: 803-208-7063 * All Rights Reserved.

|
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S

Ferensic Environmental

l : Contaminant  influent
. Effluent Target
I |
; Benzene 2250 gpb
l 15 pp
' MTBE 20000 pt
. 1000 po
 p-Xylens 1900 ppb
I :p y 50 ppg
' ETofuene 150§ b
i 50 ppg .
' !
%E!hyl Bsnzene 700 ppb
l : ' 50 pp
‘Trichicroethylene 5 ppb
l ; 1ppb
l Tetrachloroetnylene 15 ppb
: 1 ppb
|
I :1.1 -Dichloroethylene 25 ppb
; 1ppd
l inyl Chlerids 5 ppb
. ' 1 ppb

llle alr strlpper.s

' S stem Performance Estimate
+ Cllent and Proposal Information:

Effluent

Water
Air(lbs/hr)
% removal

93 ppb
0.01 51 85
96.8802%

0084555
62.7985%

76 ppb
0. 013680
56.0165%

8 ppb
0.061065
95,2081%

28 prb
0.005057
86.3704%

<1 ppb
0.,000%%7‘
89.0458%

<{ ppb
0.000112
99.3803%

<1 ppb
0.00C188
98.0827%

0

$9.8978%

Untreated Model 2311 Model 2321

Effluent
Water
Alr{tos/hr)
% removal

4 ppb
0.01%852
99.8303%

2768 ppb
0.129297
86.1605%

4 ppb
0. 014226
99.8413%

1 ppb
0.001118
29.7704%

1
0. 00?245
£9.86883%

<1 pph
0.000038
£9.9909%

<1 ppb
0.000pﬁ 3
99.9963%

<{ ppb
0. 000188
98.6916%

<1 ppb
0.000%38
69.99689%

Mocel Chosen:
Watar Flow Rate: 15.0 gpm
Air Flow Rate:
Water Temp:
Air Temp:
AW Ratio;
Safety Factor:

Model 2331

Effluant
Water
Air(lbs/hr)
% removal

0. 016%81
89.2930%

1030 ppb
0.142338
94.8515%

<1 ppb
0.014‘?2%5
88.8837%

<1 ppb
0.001%%5
99.9890%

<1 pph
0.005252
92.8952%

<1 ppb
0.000%%8
©8.9958%

<1 pph
0.000113
100.0000%

<1 ppb
0,000%%5
95.9999%

<1 pph
0 000%38

100.0000%

2300

300 ctm
- 80.0F
60.0F
148.6
None

Model 2341

Effluent
Water
Air(ibs/hr)
% ramoval

<1 ppb
0.016882
99.5997%

384 ppbd
0.147185
88.0847%

0.01 é56
$9.937%

<1 ppb
0.001125
89.9395%

<1 ppb
0.005252
£2.9998%

<1 ppb
0.000038
100.0000%

<1 ppb
0 .OOOFﬁ 3
100.0000%

<t ppb
0.000188
100.0000%

<1 ppb
0._0000%8
100.0000%



i

| . Model 2311 ' Modsl 2321 Model 2331 Model 2341
§'Conurqlnant Influent-  Effluent Effluent Effluent . Effluent

Effiuent Target Water Water Water Water
. Air(lbs/hrj Air(ibs/hr) Air(los/hr) Afr(lbs/hr)
: % removal % removal % removal % removal -
Acetone 5 ppb- 5 ppb 4 ppb 4ppb 3 ppb
: 1 ggb <.O(?0%01 O.OOPO%OG 0.000008 0.00%%15

o 12,8636% 24.0725% 33.8385% . 42.3502% .
- ’ Duetolts miscibility with water, acetone removal is difficult to predict, Call your neep reprasentative for more in
; Methylens Chioride 15 ppb 2 ppb <{ ppb <{ ppb <1 ppb
/ o 1-;55 . 0.008098 0.00091%2 0,0.0091%3 : 0.0001p13 '
. o 92.7065% 89.46881% 86.8612% - D98.9972% °
X .

IThis report has besn generate&-.by'srisllow'rray Modeler aofware vergion 2.1W. This software i designed o assist a skilled operator
in prediciing the performance of & ShallowTray air stipoing systam. North East Environmentar Products, ing, is not rasponalble

l:r incidental or consequential damages resulting from the improper operafion of aither the software or the air stripping equipment.
eport generatad: 8/16/1698 C

Copyright 1885 North East Environmantal Products, Ine. * 17 Technology Drive, West Lebenon, NH 03784
Voice; 803-268-7061 FAX: 603-298-7063 * All Rights Reserved.




EN6
Explosion-Proof Regenerative Blower

FEATURES

e Manutactured in the USA

* Maximum flow: 225 SCFM

s Maximum pressure: 104" WG

* Maximum vacuum: 85" WG

» Standard motor: 5.0 HP

e Blower construction — cast aluminum
housing, cover, impeller & manifold;
cast iron flanges

e UL & CSA approved motors for
Class |, Group D atmospheres

* Sealed blower assembly

* Quiet operation within QSHA standards

OPTIONS

e TEFC motors

¢ 50 Hz motors

¢ International voltages

s Other HP motors

e Corrosion resistant surface treatments
¢ Remote drive (motoriess) models

ACCESSORIES

* Moisture separators

» Explosion-proof motor starters
* inline & inlet filters

* Vacuum & pressure gauges

e Relief valves

¢ External mufflers

BLOWER PERFORMANCE AT STANDARD CONDITIONS

AIR FLOW RATE (M3/MIN) AIR FLOW RATE (M3/MIN)
1.0 20 3.0 ao 50 so 7.0 1.0 20 30 40 S50 60 7.0
120 === . ! - 300 - 120 ——— . - - - - 300
o o PRESSURE s - SUCTION
AL A A— qu Pnessuns A - MAX SUCTION
100 N L 250 =100 e PQOINT I 250
N A—SHP {3 Phase) B A — 5 HP (3 Phase)
« \ — 5 HP (1 Phase) z e A‘AA 8 — § HP (1 Phase)
818 e 200 3 & o - g0 e ekt - . 200
; 3 & ; \
@
g 5 60 N 150 2 & -60 LN : 150 B
2 1.0 \ E - B \ | 2
W 7] g ! )
3 a0+ A\ 100 g S -a0 N 100
z 1 g z |
1 | \ ' 22 4 \
20 - e i e N - 50 -20 ; N se
i : i
| | i \
0 25 50 75 100 125 150 175 200 225 8 25 50 75 100 125 150 175 200 225
° AIR FLOW RATE (SCFM) . AIR FLOW RATE (SCFM)
gy ¥ T T st 100
1 C— — ' ' 28 ~t]
=o& 50 : | | 3z :
g8 o T gec » : —
3§ o - ] ; :;E z: T T
_ . =3 ~
6000 - 5000 T i T
e : E=0 T
;2= 4000 § — ;E: 4000
253 2000 233 2000
33 100 100
“;‘39 75 P 5%’9 75 —1
3:‘_‘@‘ 50 — g""m‘ 50 —
= 1 = st —

EG&G ROTRON, SAUGERTIES, NY. 12477 » 914/246-3401 » FAX 914/246-3802



EN6

Explosion-Proof Regenerative Blower

2-11';NPSC THD. _,

TYP, ]
Py / 3.22 ,
H b R
'54 i .
‘/4 Nt l. 2 i
N | R
f" L)) et N 5 &’?y
- . i = ,7-4;} \
four IN
/ / : \
.// /
t - g—_—‘-;* = 4
| -
. ; Y
. } ' E",.
i N Ve
s AL B ‘:’:-"
I L
K | 7.00 | 200 e
178 51 : 73
o e B
MODEL | _ H(INMM) K {iN/MM) L (IN/MM) C (IN/MM) B (IN/MM)
DIMENSIONS: nla‘NT ) ENEFT2L 18.67/423 6.98177 20.37/517 8501218 _ 86020
4 ( . K .25/ .00/229
TOLERANCES: .XX + _132 ENGFSL 17.43/443 8.36/212 121.06/535 9.25/23§ 9.00/22

(UNLESS OTHERWISE NOTED)

0.75" NPT CONDUIT CONNECTION AT 12 0'CLOCK POSITION

90° ELBOW SUPPLIED ON 1 PHASE MODEL ONLY

SPECIFICATIONS

MODEL

ENBF5L

ENEF72L | ENBF86L
Part No. 038361 038180 1 038438
Motar Enclosure Type Explosion-proof Explosion-proof Explosion-proof
Horsepower 5.0 - 50 5.0
Phase — Frequency Single - 60 Hz Three - 60 Hz Three - 60 Hz
Voltage ! 230 230 460 . 575
Motor Nameplate Amps 19.5 14 7 56
Maximum Blower Amps 3 22.8 158 79 6.3
Inrush Amps 118 96 48 ] N 38
" Starter Size 2 L 1. 0 0
Service Factor 1.0 10 1.0
Thermal Protection 2 __Pilot Duty Rilot Duty ~ Pilot Duty
Bearing Type Sealed, Ball Sealed, Ball Sealed, Ball
Shipping Weight 232 Ib (105 kg) 160 Ib (73 kg) 160 Ib (73 kg)

'BLOWER LIMITATIONS.

Min. Flow @ Max. Suction

30 SCFM @ -85" WG

50 SCFM @ ~85" WG | 50 SCFM @ -85" WG

- Min. Flow @ Max. Pressure

54 SCFM @ 104" WG

75 SCFM @ 100" WG 75 SCFM @ 100" WG

slested and certified to operate on 110-120/200-230 VAG-1 ph-60 Hz.
Maximum operating temperatures: Motor winding temperature (winding rise plus ambient) should not exceed 140°C

sulation. Blower cutlet air temperature should not exceed 14C°
0rresponds to the performance paint at which the blower and/

Il dual voltage 3 phase mators are factory tested and certified to operate on 200-230/400-460 VAC

-3 ph-60 Hz. All gual voltage 1 phase motors are factory

t3t Class F :nsuiatign or 120°C for Class B

C (air temperature rise plus ambient).
or motor temperature rise reaches the limit of the thermal protachion = the motor:

5] N
i Specifications subject to change without notice. Please contact factory for specification updates.

'EGRG ROTRON, SAUGERTIES, NY. 12477  914/246-3401 » FAX 914/246-3802
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APPENDIX B
Site-Related Permits
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FACT SHEET TPDES PERMIT V10040703
. [modified 04-29-98] |

Facility Name, Location, and Tj’pe:

1. '
Permittee: ESSO TUTU SERVICE STATION GROUNDWATER REMEDIATION
TPDES Permit Number: VI0040703 |
Localion: 4384 Estate Anna’s Retreat, St. Thomas, U.S. Virgin Islands
OUTFALL NO. 001 TURPENTINE RUN
Latitude: =~ 18°20'26" North
Longitude: 64" 53' 19" Woest
Receiving Waters: - Mangrove Lagoon is designated as Class “B” watérs.

Facility Type: -~ Oround Water Remediation Treutment Plant
SICCode: ~ Nat Available |
. Point Source Category: -~ AIR STRIPPER WITH POSSIBLE VAPOR PIIASE GAC
2. Discharge Quantity, Type, and Treatment:
"OUTFALL | DISCHARGE | FLOW = | TREATMENT
, ' TYPE . . : -
001 TREATED CROUND | 14, 440 gpd. - AIR STRIPPER WITH
. WATER FROM o CARBON ,
EXISTING WELLS- ‘ ABSORPTION ‘
SW.7, MW, & CHT- | .
. '

TOTAL FLOW IS 14,440 gpd (0.014 MGD)




PAGE20F 3

FACT SHEET

FSSQ SERVICE, STATION GROUNDWATER REMEDIATION
Y10040703

Lifluent Limitations and Monitoring Requirements:

Flow: S . BP] based on Permit Application Form 2C,
pH ~ Water Quality Based Limitation (WQL): T. 12, Virgin
; o ' ‘ Islands rules and Regulations, Ch. 7, Section 186-3 (b) (2).
Total Organic Carbon - BPJbascd on EPA approved New Jersey Pollutant
R - Discharge Elimination System/Discharge to Surface Water
(NJPDES/DSW) Permit No. NJ0102709 Geneeal
Petroleurn Product Clean-up Permit.
Total Suspended Solids BPJ based on Permit NO. NJO102709
Benzcne e 40 CFR 141 sactions 141..61a (Federal MCLs)
Toulene: ' BPJ based on Permit NO. NJ0102709 '
Total Xylene | BP/ based on Permit NO. NJ0102709
Total BTEX - - | DPJ based on Permit NO. NJ0102709
leed BPJ based on Permit NO. NJ0102709
Petroleum Hydrocurbons BPJ bascd on Permit NO. NJ0102709
3.  Public Comment:

See Original TPDES Permit No. V10040703 dated February 21, 1997.

4, Additional Information:
See Original TPDES Permit No. VI0040703 dated February 21, 1997,
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ESSO SERVICE STATION GROUNDWATER REMEDIATION
Vl0040703

5. Dérivation of Effluent Limits:

F'FFLUENT LIMITATION AND MONITORIN(: REQUIREMENT

CBOLWTANT | pmi ONITORING | SAMPLE .

Fow - |iss0ga o wey Flow meter
PH o eswss C o weey i | Gmy
TowlOrganicCubon | 20mgl, | wemly - 47 Gmb
TotalSuspcndedSoltds(TSS) ‘""4omg/l'.,', o wemy - |omb
Benzsne Clsugt Moy Grb
Toslene = - O sewgl | Monthtyr Grab
vTotanylencA . . "50ug/L E Momhly" o "Grab‘ _
TwlBX - lwowl | mombye G |
Led 50 gL vty Tom |

Petrolewn Hydrocarbons | 15 i

Ao
N

L]

 Initial weekly monitoring of the groundwater reniediation system influent and cffluent for
two monthz After two monthy, Esso will submit a report documenting the results.
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- ESSO TUTU SERVICE STATION GROUNDWATER REMEDIATION

Flow ' _ . | 14400gpd | Weekly = | Flowmeter -
feH | - |6sw8s | Weekly -  |omb
TotalOrgmicCarbon [ 20mgt.. [ weeky - |omb
TolSwpended Solids (TS) [ admgl - | Weeky | omb
Bezcne o seg | Mondily | o
Toulow  lsdugl. | Montmr Grab
TowlXylemo | sougt. Moathly* . | Grab -

TPDES PERMIT #VI0040703 ‘
A. - CONDITIONS OF PERMIT
This permit is issued subject to the following conditions:

¢ Inaddition to required the discharge monitoring report form [EPA #3320-1],
- monthly data reports ur the first three months are required to be submitted by
Fss0 on tho operation of the teatment system including any and all groundwatcr
woniluring and air cmission data. Following the third month report submission,
 unless DPNR notifies Esso otherwise, reports and the opetation of the treatment
- systeml may be reduced to quarterly. In eddition, s comprehensive semi-annual

~ ®  Expedited QA/QC lab results (entire data package) will be submitted dircctly to
o DPNR within seven days after QA/QC review for the first two months of’
operation, Thereafler, results will be submitted within 14 days of QA/QC review.
B.  EFFLUENT LIMITATION AND MONITORING REQUIREMENTS

During the period beginning EDP and lasting through EDP + 5 years, the Permittee is authorized
to discharge from Outfall(s) scrial number(s) 001. ’

Such discharges shall be limited und monitored by the Permittee as specified below:

* EFFLUENT LIMITATION AND MONITORING REQUIREMENT ]
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ESSO TUTU SERVICE STATION GROUNDWATER REMEDIATION
TPDES PERMIT #V10040703

uwu

Petroleum Hydrmcurbons. - v

There shall be no discharge Of‘ﬂoating solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirement spccxﬁed above shall be teken at
the following specified lncatxons (s):

- For influent: from sampling port prior to entry into the treatment systzm.

For effluent: any pomt after the treatment proms but prior to being
- discharged into (he receiving waters.

Imtml wcckly monitorirg of the groundwater remediation system influent and effluent for
lwo mumhs -After two months, Esso is to submit a report documenting the results.
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ESSO TUTU SERVICE STATION GROUNDWA'IER REMEDIATION
TPDFS PERMIT #VI0040703

This page intentionally lefl blank.
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' GOVERNMENT OF THE VIRGIN ISLANDS OF THE UNITED STATES

Department of Planning: & Nacural Resources
" Division of Environmental Protection
’ WATER GUT HOMES 1118
C.'HRISTIA‘ISTLD sT. CROTX 00320-5065
7 (809) 773-0565

September 3, 1998

Ms. Alicia Barnes

Barnes and Associates, Inc.
P.0O. Box 879 Kingshill
USVI 00851

RE: Soil Boring Permit and Well Drilling Per'n_ﬁt for Esso Standard Oil, Esso Tutu Scrvice
Station, St. Thomas, USVI

Dear Ms. Barnes,

The Dcpartment of Planning and Natural Resources - Dwnsxon of Environmental Protection (DPNR-DEP) is
processing Esso Standard Oil applications for soil boring/well drilling permits at the following locations:

6 well drilling permits : Esso Tutu Service Station.

2 well drilling permits : Four Winds Plaza property.

. 2 well drilling permits : Four Winds Plaza property.
- 4 well dnlhng peraits : Esso Tutu Service Station.

Calbadl S R

As you are ware, the permits can only be issued by order of the Commissioner. -~ At your request, and in the
interest of expedmng site characterization/remedial activities at the above referenced sites on St. Thomas,
permission is hereby granted to Soil Tech Corp. (WDL-013-98) P.O.Box 1704, Hato Rey Station, Puerto
Rico, by DPNR-DEP to proceed pending receipt of the official permits.

Please note that you must ensure that Soil Tech Corp.comply with the provisions of Act No. 1488, sectioa I,
of the Virgin Islands Code (12 VIC §157), as amended, dealing wuh the licensing of well dnlhng as aregular
business or as an incident to any line of business activity; and must comply with the provisions of the Civil
Rights Act of the Virgin Istands (Act No. 720, approved June 9, 1961) [10 VIC §§ 41-44).

Please "advise Esso and Soil Tech that they must also comply with the provisions of 12 VIC §161 whea
sealing the soil borings upon completion of site investigative activities. You must notify DPNR-DEP at least
two days prior to commencement of drilling activities. This temporary permit is valid from September 3 to
October 3, 1998, pending receipt of the official permits.

PRSI,

Austin Moorehead
Director, DPNR-DEP



il N N W N W W N K % O

Govemment Of
The V1rg1n Islands Of The Umted States

- DEPARTMENT OF PLANNIN G & NATURAL RESOURCES
- DIVISION OF ENVIRONMENTAL PROTECTION
~ Charlotte Amalie, St. Thomas, Virgin _Islaqu -

~ AIR POLLUTION CONTROL -
M AUTHORITY TO 'coN'sTRUcT 'PERMIT TO OPERATE

For: ESSO Virgin Islands, Inc.
Airport Terminal :
St. Thomas, Virgin Islands 00804

Permit No. 'STT-75:-B-98 Date: July 15,1998

Persuant to.the prcmsmns of Title 12  Chapter 9 Secnon 206 Sub-Sectlon 20 of the
Virgin Islands Code. This Permit is issued to: . :

" ESSO Virgin Islands Inc.
For the operation of the following: One (1) Soil Vﬁﬁqr Extraction System. -

Located at: 384 Estate Anna’s Retreat, St. Thomas, Virgin Islands

In accordance with the application dated: Septembef 25, 1997 and in conformity with

the statements and supporting data entered therein, all of which are ﬁled w1th the
Department and are considered a part of this penmt : v

This permit shall be effective from the date of : July 15, 1998 for a two year penod
endmg on: July 1:, 2000




Govemment Of
The Virgin Islands Of The Umted States

DEPARTMENT OF PLANNING & NATURAL RESOURCES
'DIVISION OF ENVIRONMENTAL PROTECTION
- Charlotte Amalie, St. Thomas, Vlrgm Islands

AIR POLLUTION CONTROL

AUTHORITY TO CONSTRUCT n PERMIT TO OPERATE

ESSO Virgin Islands, Inc. -

“Airport Terminal '

St. Thomas, Virgin Islands 00804
Permit No.:STT-755-A-98 ~ Date: July 15, 1998

Persuant to the provisions of 'Tl.tle.l Chapter 9 Section 206 Sub-Section 20 of the
Virgin Islands Code.- This Permit is Lssued to:

- ESSO Virgin:Isla’nds Inc'

For the operanon of the following: One (1) Shallow Tray Model 1330/1331 ground-
water air stripper.

Located at: 384 Estate Anna’s Retreat, St. Thomas, Vn'gm Islands .
In accordance with the application dated: September 25, 1997 and in conformity with

the statements and supporting data entered therein, all of which are filed w1th the :
Department and are considered a part of ttns perrmt :

This permit shall be effective from the date of July 15, 1998 fora two year penod
ending on: July 15, 2000. ,




Forensic Environmental Services, Inc.
"~ 113 John Robert Thomas Drive
The Commons at Lincoln Center
"~ Exton, Pennsylvania 19341

Telephone: (610) 594-3940 ‘Telecopier: (610) 594-3943

24 September 1998

Mr. Winston M.A. Williams Jr.

Air Pollution Control Program Supervisor
Department of Planning and Natural Resources
Foster Plaza 396-1

Anna’s Retreat

St. Thomas, USVI 00802

Re:  Soil Vapor Extraction Unit (A/C)
" Ground-Water Air Stripper (A/C)
“Authority to Construct” Permit Nos. STT-755- A-98 and STT-755-B-98
Esso Tutu Service Station Remedial System

Dear Mr. Williams:

Forensic Environmental Services, Inc. (FES), on behalf of Esso Virgin Islands, Inc. (Esso), has received
and reviewed the “Authority to Construct” Soil Vapor Extraction System and Ground-Water Air Stripper
Air Pollution Control Permits issued on 15 July 1998 by the USVI Department of Planning and Natural
Resources (DPNR) for the referenced site. After reviewing the permits, it is noted that modifications
have been made to the original remedial system design/capacity since the original application was
prepared and submitted to DPNR by FES on 25 September 1997. These alterations were the result of
discussions between the U.S. EPA, DPNR, Esso, and FES, and were made with full regulatory approval.

As a result of the remedial system design/capacity changes, several revisions will be necessary to the two
“Authority to Construct” Permit Nos. STT-755-A-98 and STT-755-B-98. The changes to the remedial
system and- the consequent effect on.the applications and permits are outlined below. . For your
convenience, a copy of the original permit applications and Permit Nos. STT-755-A-98 and STT-755-B-

98 are attached. Revised permit applications have béen submitted in triplicate. '

Consulting and Forensic Environmental Scientists



Mr. Winston M.A. Williams Jr.
24 September 1998
Page 2

SOIL VAPOR EXTRACTION SYSTEM - AIR POLLUTION CONTROL PERMIT

The Soil Vapor Extraction (SVE) System will utilize 5 extraction wells operating at 15 to 20 cubic feet
per minute (¢fm) per well, and five biovent extraction (BE) wells operating at flow rates ranging from 3-
5 cfm-each. The expected average operating total flow for the SVE system will be 125 cfm with a
maximum estimated flow rate of approximately 175 c¢fm. Vapor treatment for the SVE System will be
provided by a catalytic-oxidizer (cat-ox) unit instead of vapor-phase carbon as specified in the original
application. '

Table 1a presents air emissions calculations based on average soil vapor concentrations obtained during
on-site pilot testing at the expeécted average operating flow rate of 125 ¢fm and at the maximum SVE
system g:apacity flow rate of 175 cfm. Table 1b presents air emissions calculations based on maximum
soil vapor concentrations obtained during on-site pilot testing at flow rates of 125 cfm and 175 cfm. The
latter conditions serve as the “worst-case™ scenario (regarding maximum mass loading) for the SVE
system. The cat-ox unit is designed to operate at a minimum removal efficiency of 95%; this will reduce
projected contaminant concentrations in the vapor effluent to 0.043 lbs/hour at an SVE flow rate of 175
cfm.

A revised permit application, which includes equipment description, emissions calculations (Tables 1a
and 1b), manufacturer’s equipment. specifications sheets, system schematic, and a process and
instrumentation diagram (P&ID), is enclosed: - The changes described -above have resulted in the
following modifications to the soil vapor extraction permit application and permit (original application
and permit attached): R

application: - _ »

SECTION A, ITEM 1: “new process equipment and new air pollution control apparatus” is now
. o selected

SECTION A, ITEM 3: starting date October 1998, Est. completion 2002

SECTION B, ITEM 2: vacuum blower, cat-ox unit

SECTION B, ITEM 3:  0.043 total pounds per hour

SECTIONC: (see Table 1c attached to permit application)

SECTION D, ITEM 1: moisture knock-out, in-line filter, catalytic oxidation unit

SECTION D, ITEM 2: minimum of 95%

SECTION D, ITEM 3: approximately 15 feet

SECTIOND, ITEM4: 9.5 ft.

SECTION D, ITEM 5:  avg. 125 cfm,; max. 175 cfm

SECTION D, ITEM 6: 560 ft. per minute

SECTION D, ITEM 7: 6000

SECTION D, ITEM 8: Yes

SECTION D, ITEM 9: N/A

SECTION D, ITEM 10: $40,000

Consulting and Forensic Environmental Scientists
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Mr. Winston M.A. Williams Jr.
24 September 1998
Page 4

air pollution control permit:

SECTIONIL ITEM f: ~ change to concentrations listed in this revision
SECTIONIL ITEM g: the maximum flow rate should be 10 gpm
SECTIONIL ITEM k: eliminate ( no vapor-phase air control)
SECTIONIL, ITEM I:  eliminate ( no vapor-phase air control)
SECTION I, ITEM m: eliminate ( no vapor-phase air control)
SECTION IL, ITEM n:- eliminate ( no vapor-phase air control)

FES greatly appreciates your prompt attention to this matter. It is our understanding that DPNR will be
able to provide FES with a telefax copy of the revised permit within five business days of the receipt of
this submission. Please contact us at your earliest convenience if this time frame is not possible. If you
have any questions or concerns about the information provided here, please feel free to call us at 610-
594—3940

Smcerely,

FORENSIC ENVIRONMENTAL SERVICES, INC.

‘ 'RoEert W j"

- Senior Hydrogeologist

Nick DeSalvo
Senior Project Manager

" Attachments

cc:  Giancarlo Villa, Esso Virgin Islands, Inc.
Carlos Figueroa, Esso Standard Oil Company (Puerto Rico)
Chad Stevens, Esso Virgin Islands, Inc.

C’érim’lting and Forensic Environmental Scientists



Mr. Winston M.A. Williams Jr.
24 September 1998
Page 3

permit:

INTRODUCTION: - substitute “catalytic oxidizer” for “vapor-phase carbon”
SECTION I, ITEM a:  change maximum flow rate of air to from 162.5 scfm to 175 scfm
SECTION I, ITEM ¢: - (no change - already lists cat-o0x)

GROUND-WATER AIR STRIPPER - AIR POLLUTION CONTROL PERMIT

The Ground-Water Extraction (GWE) System will utilize 4 perched water and 4 shallow bedrock
ground-water extraction wells. Ground-water extraction rates are expected to range from 0.25 to 0.50
gallons per minute (gpm) for each perched water well, and from 0.50 to 1.0 gpm for each shallow
bedrock well (total flow rate of 6 gpm) The expected initial operating flow for the GWE system will be
6 gpm with a maximum estimated flow rate of approximately 10 gpm. During the operational life of the
system, total process flow rates are expected to decrease as the perched watér zone is dewatered.

Ground water will be processed through a treatment system that includes an oil/water separator, sediment
filter, and a low-profile ground-water air stripper. Aqueous-phase granular activated carbon treatment is
added as a precautionary measure. Off-gas from the ground-water air stripper will be discharged directly
to the atmosphere. The ground-water air stripper is designed to operate at a maximum air flow discharge
rate of 300 scfm. The estimated total concentration of volatile organic compounds in the air stripper off-
gas under normal operating conditions is 0.08 lbs/hour, and 0.13 Ibs/hour at the maximum extraction rate
of 10 gpm. Air emission calculations for the air stripper-are provided in Table 2a.

A revised permit application, which includes equipment description, emissions calculations (Tables 1a
and 1b), manufacturer’s equipment specifications sheets, system schematic, and a P&ID, is enclosed.
The changes described above have resulted in the following modifications to the ground-water air
stripper air pollution control permit application and permit (original application and permit attached):

application:
SECTION A, ITEM 3:  starting date October 1998, Est. completnon 2008
SECTION B, ITEM 3:  0.08 total pounds per hour
SECTION C: ~ (see Table 2b attached)
SECTION D, ITEM 1: - substitute “NONE” for “Dual-Bed Granular Activated Carbon system”

. : (This entry was in error in the original application, Due to the de minimus

mass dtscharge neither the original or the revised application incorporated off-
. gas treatment.) '

SECTIOND, ITEM 2: N/A
SECTION D, ITEM 5: 300 cu. fi. per min.
SECTION D, ITEM 6: 1500 ft. per min.
SECTIOND, ITEM 7: 80°©

Consulting and Forensic Environmental Scientists



~ Senior Hydrogeologist

Mr. Winston M.A. Williams Jr.
24 September 1998
Page 4

air pollution control permit:

SECTIONIL ITEMf  change to concentrations listed in this revision
SECTIONIL ITEM g: the maximum flow rate should be 10 gpm
SECTIONII, ITEM k: eliminate ( no vapor-phase air control)
SECTIONIL ITEM I:  eliminate ( no vapor-phase air control)
SECTION II, ITEM m: eliminate ( no vapor-phase air control)
SECTIONIL ITEM n: eliminate ( no vapor-phase air control)

FES greatly appreciates your prompt attention to this matter. It is our understanding that DPNR will be
able to provide FES with a telefax copy of the revised permit within five business days of the receipt of
this submission. Please contact us at your earliest convenience if this time frame is not possible. If you
have any questions or concerns about the information provided here, please feel free to call us at 610-
594-3940.

Sincerely,

FORENSIC ENVIRONMENTAL SERVICES, INC.

Robert W. :Ze‘l

Nick DeSalvo
Senior Project Manager

Attachments
cc: - Giancarlo Villa, Esso Standard Oil Company (Puerto Rico)

Carlos Figueroa, Esso Standard Oil Company (Puerto Rico)
Chad Stevens, Esso Virgin Islands, Inc.

Corisulting and Forensic Environmental Scientists
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GOVERNMENT OF
THE VIRGIN ISLANDS OF THE UNITED STATES
DEPARTMENT OF PLANNING AND NATURAL RESOURCES
. AIR POLLUTION CONTROL

" APPLICATION

AUTHORITY TO CONSTRUCT AND PERMIT TO OPERATE

- INSTRUCTIONS

This application must be filled out completely and must be filed in TRIPLICATE.
Applicaticns are incomplete urless accempanied by DUPLICATE copies of all plans,
specifications and drawings required. Details regquired for specific equipment are listed
on separate forms which are available upon request. ’ ’

INCOMPLETE APPLICATIONS ARE NOT ACCEPTABLE

[R~ _ ‘ s > 4 &ri KEV,S@
- Date of Application: J E7 2-‘/ 1978

- APPLICATION INFORMATION

Parmit to be issued to: (Business License Nama of Corporaticn, Company, Individual
Qwner o Ccveﬁmen..al Agency thatis to operate the =quxp.~xem)

’SSO U)Qé—;d IJZANOA I'Vc

.Mailirg Ad'drassz -

P.O. Box T’m:«ML Ciry Amu_lc . Island S?‘ ‘W—o«»s 2ip ooaol

Addrass 2t which the equ men: is to Ee ogeratad

Number 3%y Street és/ﬁﬂm Azfzaarsfend f: mms __Zig OPFoZL

- tndmdual . Governmental
Typs of Orgamzat:on. Corp. Z Par'-xershxp ~ Owner Agency

General Nature of Business:

PETrL.oL 'vm \QKW'ML_ £J-ut é‘ﬁ’l‘lan)

Equipment Description: Pursuant to the Provisions of t:he u.s. \fwgm lslands Ccde and
the Rules and Regulations of the Air Pollution Control Regxcx'xg 2pplication is hersby made
for autherity to construct and penmit to operate the following equipment:

AR STR1LOER G0 -\ATER TRERTMENT UNIT
(€SS2 TUTU GARounO =~ LATER REMEDIATION )




s
e

“ Se;. A

1.. § New process equipment ér,d ’néw 'air.péltu:icn éqn;rél apparatus
C. New air pbi!ﬁtfoﬁ coﬁtnol "3993@%;;5 oa exxs:mg pcocess equfpmen_t
ﬁ New process equigment with no ckcn;.?al-b_app'a,.-'atlgs_ | o

Gchér:." B — L k |

2. Prioe permit aumbers covering this installation. Specify. ADPycaBLE

3. Esdmated sterting date OCT'DéERl‘ﬁ? Es. 'co’nﬁblezicn 250%8 |

. ‘ .
1. Description of operation ..A_‘f@ rs"rr'z{p_pm_fﬁmmy\ﬁi For,
NeMEDIMTSA oF Chovy wHTen L
2. ldonm‘y process equxpnen: AR ST .mpde o
: 3. Raw materiais (names) _ Gﬂoudo \»A—TEL Caw*&,ww,ﬁeﬂ
Sec.B
. | AAALa Pe-ma L_a)ﬂ\ Po..a..q
| Total pou\ds pet hour O.09 Total pounds per batch
LT ATTACHT) TAGUS 'ZAB
4. Operau. g procedurs:
X Continuous:_24 _ hrs. perday __/  cays per Wweek O mod:h
O Batch: _— . hcs. per ba:qh i ba-t&:h,es per O da’y' G.we.ekb
) ' P‘xysxcet and chem:c:al nature of zir contaminants whxch mest evo&ve B
- frem oper= cn and be e:-u:‘ed mr.o d'!e cgen acr -
'  Amounts of Contaminants
Aue Cop = n T With Coatrol Wiethout Control
. - Apparatus - Apparatus
/S& ATTACHED ""9502 28 o
Sec.C Foa 4 cohpieTe CIST OF Pieriiihe,
A cauwaﬂm) | |




1. Describe air pollution 'cc‘gntr‘ol'avpp‘aragus_ >_ /VDA/E T

2. Etficiency of control apperatus: 97 7 %
3. Height of discharge above ground _ ‘Z.‘D, fe.
AP
4. Distance fran di scharge to nearest property line _ /S5 g

Sec. D 5 Volume of gas dlscharg=d into open aie » 3 09 7 cu. f. per min. at
- stzek conditons. RO SR

o /S804 .
6. Exit linear velocity at pom' of dxs»hargs S 2 . permin. at stack
condidons. ' '

7. Temperatura at péi‘h: of discharge BO  eop.
8. Wiil emissicns comply with existing local requirements? . Y ES
$. Inidal cost of control apparatus $ /JT 000

10.Estimated annual operaticg cost $ 2-.)/00

~ This apghication is submitted in accordance with the provisicns of the V'igh
" Islands Cede 12, Chapter' 9, Air Quality Control Régulations Sec"ou.aOG-ZO end .
to the best of my k:‘cwle"ga and belief is rue and corract. ‘

" ESSO VIKGIA 1SLANDS /Nc

C "/ia/L Z, KMJ(,. LR " Signature - all copies
; ARART TE2m AL _
' o - Name (pant or type} - |
51.77)4:/%5 u..u/:r: | o g
- Mailing Address o o : -Titte
bogoey o . '
Zp Code Co - Telephons No.

R BB Gn B R 8 N s O eom o e

Ll N



Esso Tutu Service Station
Ground-Water Remedial System
Alir Pollution Contiol Permit

. Equipment Description

System Description

As part of the USEPA CERCLA Record of Decision, Esso Virgin Islands, Inc. is required to
remediate shallow ground water beneath the Esso Tutu Service Station. The subject site is located
on Route 38, Anna’s Retreat, St. Thomas, adjacent to Four Winds Plaza (Figure 1).

The proposed remedial program will involve the extraction of ground water from four overburden
and four shallow bedrock wells.- The four. overburden wells will be installed to a depth of
approximately 15 feet and utilized to extract ground .water at a rate of 0.5 gallons per minute
(gpm) per well (total overburden flow rate of 2.0 gpm). The four shallow bedrock wells will be
installed to'a depth of approximately 60 feet and utilized to extract ground water at a rate of 1.0
gallons per minute (gpm) per well (total shallow bedrock flow rate of 4.0 gpm). During initial
operation, the expected ground-water extraction rate will be approximately 6.0 gpm (the SVE
moisture knock-out system may also contribute up to 1.0 gpm) with a maximum anticipated flow
rate of 10 gpm. Total process flow rates are expected to decline over time as the overburden is
dewatered. :

Extracted ground water will be transferred to an oil/water separator, facilitating the separation of
phase-separated hydrocarbons (if present) and water. Phase-separated hydrocarbons (if present)
will be disposed in accordance with USEPA and DPNR protocol. Ground water will be directed to
a batch holding tank and processed through a tréatment system that will involve the following
components: o

‘1. Sediment filter,
2. Low profile air stripper, and
3. Aqueous-phase granular activated carbon.

The above components are illustrated in the attached “Process Flow Diagram” and “Process &
Instrumentation Diagram”. '

Equipment l)e;scription

The air stripper unit is the only component of the ground-water remedial system that will emit
gases to the atmosphere. A ShallowTray-brand Model 2341 will be utilized for the Esso Tutu
treatment system. A discharge pipe will be attactied to the air stripper to elevate the point of
emission to a height of 20 feet above ground surface.



Calculations summarizing expected effluent concentrations in the air stripper off-gas are included
in Table 2a.. Assuming 100% air stripper efficiency (“worst-case with respect to maximum
atmospheric mass loading), these calculations indicate that the concentration of total volatile
organic compounds in the off-gas stream will be approximately 0.078 pounds per hour during
average flow (6 gpm), and a maximum of 0.130 pourids per hour during maximum flow (10 gpm).
Compliance monitoring will include the collection of aqueous-phase samples for analytical testing
at the same frequency as that outlined in the TPDES Permit #V10040703 for the site. A schedule
for compliance monitoring during the first 12 months of system operation is presented in Table 2c.
The emission rate will be calculated on a monthly basis using the following equation:

~ Max. Emission Rate (#/hr) = Max. Flow (gal/min) x Max. Concentration (ppm) x
' - 8.34 (#/gal) x 60 (min/hr) x 10°

Air stripper off-gas will be discharged directly to the atmosphere. Off-gas concentrations will be
field-monitored during operation of the remedial system to ensure that effluent concentrations do
not significantly exceed those predicted. DPNR will be copied on all air emission monitoring data.



Table 2a

Air Emissions Calculations
. Ground-Water Extraction System (Air Stripper Off-Gas)
.. Esso Tutu Service Station

St. Thomas, U.S.V.L.
Weighted Flow Contaminant Mass Total Contaminant "
. Concentration , @ 10 gpm Mass (lbs/hr) -
Compound . ng/L mg/b | gn/l | gm/gal gwmin | gm/hr | 6gpm | 10gpm II
[Benzene 2222 22227 | 0.0022 0.0084 0.0841 | 5.0456 .| 0.0070 | 0.0116 }
[roluene 134 0.134 | 0.0001 0.0005 0.0051 | 0.3036 | 0.0004 | 0.0007
Ethylbenzene 684 0.684 | 0.0007 | 0.0026 | 0.0259 | 1.5541 | 0.0021 -0.0036
IE(.ernes 1856 | 1.856 | 0.0019 [ 00070 | 0.0702. | 42144 | 0.0058 | -0.0097
{IMTBE 19930 | 19939 | 00199 [ 0.0755 | 0.7547  { 45.2813 .| 0.0624 [ 0.1040 -
Tetrachloroethene 12 0 0.012 | 1.20E-05 | 4.54E-05 | 0.0005 }. 0.0273 .| 3.75E-05 | 0.0001
krichloroethene 3 0.003 | 3.00E-66 | 1.14E-05 | 0.0001 | 0.0068 | 9.39E-06 | 1.56E-05
1,2 Dichloroethene (total) 23 T 0.023 | 2.30E-05 | 0.0001 | 0.0009 | 0.0522 | 0.0001 | 0.001
[[Viny! Chloride - 3 70.003 | 3.00E-06 | 1.14E-05 | 0.0001 | -0.0068 | 9.39E-06 | 1.56E-05
Acetone 2 0.002" | 2.00E-06 | 7.57E-06 | 0.0001 | - 0.0045 | 6.26E-06 | 1.04E-05
Methylene Chloride 14 0.014 | 1.40E-05 | 0.0001 .| 0.0005 - | '0.0318 | 4.38E-05| 0.000]
A B=_.] €= . D= | “E= | F= G= | H=
A/1000 | 'B/1000 | €x3.785 |  Dx10 Ex60 | H/0.6 | F/M4355
[ ' . Total estimated air emission in pounds/hour (assumes 100% air stripper efﬁéiency)'=|. 0.078 | 0.130 |

L = liters, pg = microgram, mg = milligrams, gm = grams, gal = gallons, gpm = gallons per minute, min = minutes; Ibs = pounds, hr = hour

Weighted flow concentrations assume the four "perched water” wells will provide 33% of the totat flow and the four "deep”-wells will provide 67% of the total low.
Weighted contaminant concentrations based on quantitative ground-water samples collected at the site in September/October 1996.

Estimate assumes air stripper will operation with a 100% treatment efficiency,

Forensic Environmental Services, Inc.



Table 2b
Air Emissions Calculations
Ground-Water Extraction System (Air Stripper Off-Gas)
Esso Tutu Service Station |
- -St. Thomas, U.S.V.L

.~ SECTIONC "

P ' | ‘ o " 'Amounts of Contaminants ,
Air Contaminants With Control Without Control.

| Apparatus (lbs/hr) | Apparatus (ibs/hr)
. | | 6gpm | 10gpm
Benzene " | notapplicable . | 0.0070. | 0.0116
Toluene " not applicable | 0.0004 |. 0.0007
Ethylbenzene - not applicable 0.0021 | 0.0036
Xylenes - notapplicable - | 0.0058 -{ 0.0097
MTBE .  notapplicable | 0.0624 | 0.1040
Tetrachloroethene = not applicable | 3.75E-05'| .0.0001"
Trichloroethene ‘ |- notapplicable ~ | 9.39E-06 | 1.56E-05
1,2 Dichloroethene (total) . | .. notapplicable ~ .| '0.0001 | -0.0001
Vinyl Chloride |~ not applicable . . | 9.39E-06 | 1.56E-05
Acetone o not applicable - | 6.26E-06 | 1.04E-05
Methylene Chloride - . : ~not applicable .~ | 4.38E-05 | 1.00E-04
TOTAL 3 not applicable . | 0.08 | 0.13.

Assumptions used to estimate discharge in pounds per hour (Ibs/hr) are

identified in Table 2a.

Average operational system flow rate is estimated at 6 gallons per minute.(gpm);
maximum estimated system flow rate is 10.gpm.

Forensic Environmental Services, Inc.




Table 2¢
Schedule of Compliance Monitoring
Ground-Water Extraction System (Air Stripper Off-Gas)
Air Pollution Control Permit '
Esso Tutu Service Station

St. Thomas, U.S.V.L.
Sampling Frequency _ I
- Time From ‘ ~ Quantitative Sampling (Aqueous Phase) ‘
System Start-up : (Laboratory)
.0 - 2 months ' Weekly; influent and effluent for VOCs and TPH
2 months - 6 ‘mo,nths Monthly; influent and effluent for VOCs and TPH
6 months - 12 months |- Monthly; influent and effluent for VOCs
“Quarterly; influent and effluent for TPH : »l II

VOCs = volatile organic compounds (analysis via EPA Method 8240)
TPH = total petroleum hydrocarbons (analysis via EPA Method 8015A)
influent = pre-air stripper aqueous sample; effluent = system discharge aqueous sample
* Influent and effluent aqueous-phase.samples will be used to calculate the contaminant mass removed
and discharged in the vapor-phase by the air stripper.
The sampling frequency outlined above is based on ground-water system discharge sampling requirements
stipulated in the site's TPDES Permit #V10040703.

Forensic Environmental Services, Inc.



| Removable Tray &
 Air Strippers

UNIQUE FRONT ACCESS
DESIGN PROVIDES LONG-
TERM O&M SAVINGS
e Single-person cleaning
¢ Easy accessibility
¢ Space and construction
costsavings
. Hwh-eff1c1ency VOC removal

THE MOST PRACTICAL,
ECONOMICAL STRIPPERS

E-Z Tray™ air stripoers (patent pending)
are the only high-performance strippers with &
lightweight, front-slideout trays. - They prov1de
many advantaoes _

.. One-person clean.l.rv.c7 can save
thousands of dollars per year on
cleaning costs.

. Front serviceability —w1th just
4" clearance requxred at back and
sides—allows positioning in cor-
ners, tight access or low clear-
ance 1ocat10ns—-sax ing thOu-
sands more by cutting bmldmv
space needs 10-40%

e Forced-draft air bubble tech-
nology delivers rapid, efficient [
VOC removal (to 99.999%) and ™
generates a self-cleaning action
that fights foulma

MQDELSTO FITYOUR NEEDS,
SPACE, AND BUDGET - -

'E-Z tray strippers are available in four or six- tray conﬁvuranons, with
maximum flow ratings Erom 1-25 GP‘\/I (£-100 LP’\/I) throuah 1 130 GP\lI
(4-600 LPM). . '

Call today to talk to a QED Applzccztrons
Specialist about which E-Z Tray Stripper is right for
your project—and find out how much vou'll save.

800-624-2026

WGED Environmental Svsfems, Inc. 6093 Jackson Road. P.O. Box 3726, Ann Arbor, MI 48106
313-993-2547 FAX 313-995-1170

. HOW E-ZTRAY
STRIPPERS WORK
As influent enters through the
top of the unit, millions of air
bubbles are forced by the blower
prassure up through the perfo-
ratad trays, vigorously aerating
the water to 2 froth and remov-
ing valatile contaminants as gravi-
ty pulls the warer down through
each tray. This simple, revolu-
tionary t=chnoloay delivers up to
99.999% ramoval, while the low
maintenance and easy access cut
QO & M costs dramacically. .

" AIROUT




EZ TRAY AIR STRIPPER SPECIFICATIONS

[F47 [LETT

: ' Dimensions (in inches) Oper - DryWt  Fiow Range
Model H L W . Dry We. We . PerTray (GPM)
STANDARD ITEMS - 44 B0s0 290 30 630 tbs 985 Ibs 291bs 128
°One Fiece Shel Wlﬂ'\ m Sm'np : 6.} » 8050 - 385 30 790 [bs 1285 lbs .40 Ibs 1-35
Seeed T S T 84 80.75 505 30 955 ibs - 1,580 les 50 lbs 1-50
= Sainiess s LTI g 8lo0 750 30 1,165 Ibs 2105 Ibs 741bs 175
* Quick-Access Fmﬂt!'hﬂ:h Aﬁﬂbb’ © 164 8100 505 S5 1635 tbs 2870 ibs S0 ibs 1-100
* Clear PVC qudeafenghtGauge T 244 8100 750 S8 2.100 fbs 3,980 1bs 741bs 1-150
«Pcly Mﬁ'l Demm ' % Nove: Specifications are for standard four-wray medels: Consuitfictory for six-uay mode! specifications,
« Epoxy Coatad Mild Steel Consrmcnen Air Exhaust Lifting
- Waterlnlet /Lugs (4)\
E-Z TRAY OPTIONS Hatch A
« EXPor TEFC Blcwer&Pump Motrs. Reiease ' = 'y e
Trays Knob % : Quick Access I
SWE . Hateh i
_:, 5 Panel _ . ) , Removabe'rrav
* Efluent Pump ' l Removable Tra
» Additional Fn:nngs ' ! He‘mcvable;Trav .
* Temp & Pressure Gauges 1
L R ! ; _Re bleT v
> Waper Fow Merar - Blower 3 et
« Air Fiow Metar \_/SghtTube ZE O
« Pre-Wiring ’;}ter Qutlet ' -
. i . . -
« Innsically Safe Sensars i hilcl -
* Base Unit Pre-plumbed t Blower — , ,i —— -
» Skid Mourtting L —__Skid Mount : Skg§ Mount
» Sminless Sceel Shell ConsTrucdon . -
oSix Trayunis EZ Tray System
‘ ' Specification Data
. - — Fill in and fx this section to QED to
COST COMPARISON GRAPHS help determine which model & acces-
’ ’ o ' sories will best meet your pro;ec' needs.
- : o BUILDING SPACECOST .
CLEANING COST COMPARISON . : :
bo: $6.000 "% 5‘?900 T TENATE ANo‘-.oc,Aﬂow.(cpmm -
O V EZ 2 510,000 . i e TYPE (g soman, ndill Rcory, &t2)
& $5.000 TRAY S ! QQQy £Z PRI
a : -5 ||SAVINGS 1 $8.000 @352} TRAY NAME
S 54000 —— o\\?‘/ —— 7 | : y"\( - |f savins -
o / gy ] | S L TOMPANY
4 \@?‘ / w $6.000 F————alSE—
3 $3.000 - & R g s “6‘ E*S ADDRESS
< C/ % s S SRR
u / s‘ & 54000 — S SE
g 52000 — g = .
i A Z (5 Y
4 s S 2000 S
% $1.000 § I ¢ STATE! ZIF
r4 ) _ 0 = — -
) % 5o 100 150 o 5 fo0 150 i
e . AIR STRIPPER CAPACITY (MAX GPM): FAX. S
AIR STRIPPER CAPACITY (MAX GPM) ' Maximum systam flow (gom)
Note:. These are average cleaning costs. based on moderate levels of :oulxng mqun‘mg 12 deanings per year ata hbor VY““ tempgm:u:e WE —_—
cost of $40.00/hour. Acnal cost will vary depending on dhanges in these factors. This graph assumes every dther Air temperacure (R i
Latch-Tray cleaning will require full disassembly, with intemal spray-wand deaning only in alternate honths. Each E Conaminants nfluenc Eﬁ"‘fm
Z Tray deaning includes tray removal. 7 ' ; {pob) Req'd.
Benzene e
STANDARD HOOK-UP R_E_QUIREMENTS Toluene —
. 4 Al . S Echylbenzene — e
Water = Water Blower . Exhaust - Water Blower Xylene . SR o
Madel ‘Inlet. . OQutlet Inlee - Oudet GaugeJDra.m HP (Sed.) ' -
44 . TFENPT  FRNFT 4 Fange  450°0.D.Pipe I* NPT 30HP )
&4 3I"FNPT 4" FNPT " Fange 683" O0. Fipe (" NPT S0 HP —
84 I"ANPT - 47FNPT 6" Fange 663°OD.Pipe - I"FNPFT S5oHP s sl ‘ .
2.4 #FNFT 4°FNPT 6 Fange  663OD.Pipe  I“ANPT. 75HP ”"5"‘;”‘“‘, el 0 HDPE
6.4 6 FNPT 4" FNPT ¢ Fange  6.63" OD.Pipe 1" NPT 7S HP Q sﬂfn;xyes staal . '
4.4 6" FNPT 6" NPT 8" Fange 843" 0D. Pipe I" FNPT IS HP D Yes

FQED Environmental Systems, Inc. 695 Jackson Road, P.O. Box 3726, Arn Arbor, MI 4810¢

Air discharge wreatment Q Ne
Q Vapor phase carbon :
Q Thermal or camlytic oxidation

lron sequestering agent CJ Yes a No

Site concerns




_a_ .-

I System Performance Estimate

- ——

p—,

i
I
}
1

B

.
l '

1
l .

BS/’S/" 393 18::2

ow proflle ailr s:r}ppe

i Client and Proposal Information:
F"rensrc Envtronrrenta! '

9985257386

rs

stzNEﬁ-%NRECGN

Untreatad Mcde! 2311 Meodel 2321
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Contaminant  Infiuent Effluent
Efﬂueanargei “Water
Axr(lbs.‘hr)
% remaval
Benzene - - 2250pph 30 ppb
o 15{:9@' 0.0_1‘1:1'05
I 08.6701%
. MTBE 20000 ppb 4364 ppb
: 1000ppt  0.078214
78.1818%
: p-Xylene 1900 ppb
P L
o 88.7204%
 Toluene 150 ppb 3 ppb
! E el pgg 0.06%735
28.3680%
! Ethyl Eenzens 700 ppb - 8ppb .
B 50peb . 0.003482
o $8.8798%
ETrichilcroeth lene Sppb <1 ppb
, _y _ 1 gpb 0.000025
88.7067%
Tetrachlometh lene 15 pgb <{ ppb
d 1;5’9 ~ 0.000075
[ £2.8327%
l
'1,1-Dtr'"loroethylene 25 ppb <1 ppb
. 1ppb 0.0CC124
©9.4946%
'Vinyl Chicride 5 ppb <1 ppb
k4 1 ppd 0.000Q25
£9.9822%

-Effluent

Water
Air(ibs/hr)
% removal

0,015 55

£0.9823%

953 ppb
0.095277
£5.2387%

1 ppb
O.GGEESQ
§9.9835%

<{'ppb
£.000750
89.8734%

<1 ppb
0.003501
8S.9874%

<1 ppb’
¢ 000%%5
88.8991%

<{ ppb-
0. OCOOTa
88.5987%

<1ppb.
0.0C0123
9¢.3974%

<1
0.00 025

100.0000%

Water Ficw te 10 Q gom
Alr Flow Rate\_ .

Waler Temp:
Air Tamp:
A/ Ratla:
Safety Factor:

Model 2

Effluent
Watar
Axrflbsfhr)
% removal

-<1.ppb
0011255
99.9_998%

208 pp <:p
0.08€0C4
98. SOH%

<1 ppt
0.008%04
©¢,9598%

<1 ppb
0.00G750
§£.9658%

- <4 ppb
0.003502
99.6889%

<1 pph.
0.000025
100.0000%

<1 ppb
0.000G73
100.9000%

<% ppb
0.000125
10¢.C000%

<1pgb
0.000025
10C.0000%

| ’Model 234)

Water
Air{lbs/hr)
% rarmoval

0.01 fzss
100.0000%
45 ppb
0.005814

98.7734%

0. 00§p

100.0000%

¢ 00&79::0

100.0000%

- <1 ppb
0.003502
1€0.000C%

<1 ppb.

0.000028
100.0000%

< bpb
0.000125
100< 0000%

<1 ppb
0.000025
100.0000%

PAGE 02
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Contaminant  Influent -

Model 2311 Model 2321 Model 23
Effluent Effluent = Effluerit

rauen
Effiuent Target Watar Water Water - Water.
_ ' arg - Ar(bshr)  Ar(ehr) © Airflshr) - Allbshi)
! ‘ % ramoval % ramoval % removal % removai
EA;atgne . Epgb

1ppb

‘4 peb 4pnb - 3 ppb - 2ppb
0.000005 o.Ofd%Os 0.00%%1_0 0.008815
20.8477% 37.3491% 50,4104%  60.7487%

Due toits rnisi:‘biﬁty with water, acstone removal is alfficult to predict. Call your neep representative for more in

§
i

:Methylene Chl,o_ridé 15 p b X

v e WEn povym—— ey P g

I

1pp L

18‘8b - <1ppb <1 ppb <1 ppb
0.000070 0.000075 0.000075 - 0.000075
£8.0893% 88.9635% 8%.9853% 100.0000%

This repart has been ganarated by ShallowTray Modeler software vessian 2.1W. This software [s designad to assist 3 skiled cparator
n dredicting e performance of a ShallowTray zlir stripping systam. Nacth Eas: Envircaraental Products, lnc. is not responsiie
or incidental or consequential damagaes rasuling from the impropsr operatian of aither the software or the air stripping equipment.

Repart genarated: 0/16/1983

Copyright 1895 Narth East Environmental Praducts, Inc. * 17 Technclagy Drive, West Lebencn, NH 03784
Veice: 803-298-7061 FAX: 603-298-7062 * All Rights Reserved, :

|
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Esso Tutu Service Station
Air Pollution Control
Ground—Water Flow Diagram

i S Air Emijssion
Air '::";2?" Discharge (300 cfrn)

\

Filler Unit
{purticulale)

Discharge of Wuler (avg. 6 gpin, wax. 10 gpm)
(Outfull 001)

© Low ,",r.omc.
. Alr Slripper

Storm Waler Sewer

Carbon: Adsorption Uuits

WATER Extracted Feed
Bumyp i (Two 95 gallon canisters)

FLOW - Ground water
{uvg. O gpm, ‘
wmax. 10 gpui)

0il/Water
Separator!

(Turpentine Run)

Notes:
1. Influenl water will be sourced from four pground-waler extraction wells (four overburden, 4 shallow bedrock). It is anticipated
thal ground waler will be extracled from cach overburden well al an average rate of 0.5 gallons per minute (gpm), and from
each shallow bedroek well at an average rale of 1.0 gpm, for a Lolal average withdrawl of 6 gpm. '

I)iscflsmrge‘ of vapors from the air stéipper will occur al a vate of appreximalely 300 cubic feel per minute (efui).

e

The estimated concenlralion of tolal volatile organic. compounds in the air stremn is. 0078 pounds per hour at 6 gpm,

and 0.130 pounds per hour at 10 gpm.

TUTULINE.DWG
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GOVERNMENT OF
THE VIRGIN ISLANDS OF THE UNITED STATES
DEPARTMENT OF PLANNING AND NATURAL RESOURCES
AR POLLUTION CONTROL

- APPLICATION

- AUTHORITY TO CONSTRUCT AND PERMIT TO OPERATE

- INSTRUCTIONS

A. This application must be filled out complately and must be filed in TRIPLICATE.

B

Applications are incomplets unless acucmpame‘d'by DUPUICATE cogies of all plans,
specifications and drawings required. Details required for Specific equipment are listed
on separate forms which are availztle upon request.

INCOMPLETE APPLICATIONS ARE NOT AC.CE?TABLE R E’V y S &

Date 'of»A‘pp_xi;caﬁon, S &P 24 / 799

A?PL}CATIOB{ INFORMATION

Parmit to be issued to: (Business License Nama of Corporaticn, Compary. Individuzl
Owner or Governmental Agev-.cy atis to operats the Equipmens):

E350 ViRgin) 1554005 _inic

Maximg Ad‘crns.s. A
ESSo BRLTTE .

PO, Box7—=f~’/bh\/4t_ Cirv  AMALi€ = xsg@ gT' THOMAS  Zio OOg()i

. Addrass at which the eqa..pmer: isto be cgeratad' .

v .
Number 38Y Strgat Awf/#.s ﬁaweah Istand {7 ’*""’45 Z‘o ODBOZ

‘ : Individual o ' Govemmental
Type of Organization: Corp. X Partnership _ Owner__ Agancy

General Nature of Businass:

PETRoLEUM RETAIL STRUCE STATID

Equipment Description: Pursuant to the Provisioas of the U.S. Virgin isl2nds Cede and
the Rules and Regulations of the Air Polluton Control Regxon, application is hereby made
for authodity to construct and pemxt to operate the following equipment:

S \/m%fd m@q.w S'-(S"EM (€355 ToTU Seic |
RemME0iATISA) ?&oa—m»}
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Sec. A

1. N’ New process equipment and new air pcllution contral apparatus

2.

O New air poilution control apparatus on exisiing grocess equipment

8 New process equipment with no ceatrol apgaratus

O Other: _
. : . A : , C .. . R . M-'_ . . '
Prior permit numbers covering this installation. Specify. 2ops icegi &

Esdmated szar‘dhg.'da#; XADRTR 1998 g5t completicn 2002

Sec. B

' Descnptxon of operatica YZEMBUAL or Co.-qﬂsmwm—s

Flom S O&S “+2 FACc 8y \M-CW “ e_xTﬂaa'la,)

. Cperating procedure.

E Ei Con -nuoc.s 7—““ hrs. per day 7 ¢ays pae ngeék O menth

dent:f'y pcocess equxpment chug " gu.wc,L Ck"l\l_ﬂ'lc bxao(M

Raw matefials (names) VAFSQ.G Fmo-.\ Ssiu cc\r\m ,.u—TED

\,.;n-\— PETACLEVA co,qzumers MD CHG L ATED »
T MDA NTESAS

Totat poc.nds psr nour 0 0’4 b Total por..r.ds per batch —
m(z-ED ™ees e A \b) ' '

O Batch: _——  hrs. per b__atqn —_— -bétghes per & day Dw‘ésk

. Physical and chemical nature of dir contaminants whzch must evoive
frcn opera;.on and be emitted. m:c the open air:

Sgc. C

Amoums of c:m:amznams
With Coatrol Without Cont:ot

Alr Contéminaﬁts

Appara:'..s - Apparatus
(S eS ma-reo TS 1. |

Fa,f. 4 codP=TE Lisr oF

AR CQ_MA'N;SJ

~7




Sec. D

.1. Describe air'po(!u‘tion cantrol éppaéatus'_ - g_zg'r (TRACK e() ‘leigr .
\)N’”L‘- L ﬂc. pn.aeczsaa \\-/Lcum#« A Ma\g-run.c.
Kpoek-o T Canyi STER AN Ny Mr:cuwe FiLwl

Al“‘a * CA—TW_‘(‘HC O)(:Dxr‘r.:) ONT

' L Maahl va\
2. Efficiency of control’ apparatus: ‘is %

3. Height of discharge ab‘cve gr_c(md' 'ﬂ, s‘ ft.

4. Distance from dzscharge to nesrest property {‘4’”“_’1" YIRS
o A~ i2S .

5. Volume of gas discharged inte open aero\X "Iy cu. & per min. at
s:ack condidons. S L

6. Ext linear velocity at point of dxs arge _S6D_ . per min. at si;c-k
congitons. , S

7. Tenperature at poxn‘ of dzsc arge _ LoD °F.
&. Wil emissions compty with existing local r=qu: eﬁen..s? ‘155
&. Inital cost of control app‘ara:us s_NIA _

10.Estimated annual operating cost $ "}a. OOJ

- This agplication is submntted in accordance with the provisions of the Virgin
Islands Ccde 12, Chapter S, Air Quality Control Regulztions Saction. 206—20 and
1o the best of my knowladge and belief i istwue and corract. . )

€56 Wit TOUI0S, nuc,
‘ Cc/p,L = l(w-/é- T ... . Sigrawre -all cogies
AR LPoET '7'5'/2}1 INAL

- Nama (pdnt or type} -

ST, THOMAS u;ut ' Rt
Mailing Address =~ S Tile
- O0Boy ,‘ - -
ZpCede = . - .+~ . Telephons No.

.

“



Esso Tutu Service Station
SVE System
Air Pollution Control Permit
- Equipment Description

System Description

As part of the USEPA CERCLA Record of Decision, Esso. Virgin Islands, Inc. is required to
remediate subsurface soils beneath the Esso Tutu Service Station. The subject site is located on
Route 38, Anna’s Retreat, St. Thomas, adjacent to Four Winds Plaza (Figure 1).

The proposed soil remedial program will involve the extraction of soil vapors from five vapor
extraction wells and five bioventing wells (Figure 1). “Wells will be installed to a depth of
approximately 15 feet and utilized to extract gases within the soil matrix ‘at a flow rate of 15 to 20
cubic feet per minute (cfm) per vapor extraction well. Bioventing wells will be utilized to extract
vapors at 3 to 5 cfm. Extracted soil vapors will be transferred to an on-site treatment building
through two manifold systems (SVE and bioventing), as shown in Figure 1. The process flow of
the extracted vapors in the treatment building will include the following components:

1. Moisture knockout tank,
2. Filter apparatus (particulate),
3. Vacuum blower, and

- 4, Catalytic oxidizer (Cat-0x)

The above components will operate in conjunction as the Control Apparatus for the soil vapor
extraction remedial system. The treatment system has been designed to reduce contaminant
concentrations in the vapor effluent to 0.0428 Ibs/hour (see Tables la, 1b,.and 1c). Treated soil
vapors will be discharged to the atmosphere via the insulated cat-ox stack.- The above components
are illustrated in attached “Soil Vapor Flow Diagram” and “Process & Instrumentation Diagram”.

Equipment Description

Alr emissions associated with the soil vapor remediation system will occur only after treatment by
catalytic oxidation.- All components upstréam of the cat-ox unit are air-tight and will not produce

_any emissions. The selected vacuum blower is a Rotron-brarid, Model EN/CP6 Regenerative

Blower, capable of generating an air flow rate of 175 cfm at 20 inches of water column. The cat-
ox unit (ThermTech Model #VAC-25) is capable of processing air flows up to 225 cfm.

Off-gas concentrations will be monitored' during operation of the remedial system to ensure that
effluent concentrations do not exceed those predicted. Compliance monitoring will include both
vapor measurements using a Photoionization Detector (PID) and the collection of vapor samples
for analytical testing. A: schedule for compliance monitoring for the first 12 months is provided on
Table 1d. DPNR will be copied on all air emission monitoring data.

The mass of VOC compounds removed by the SVE system are expected to decrease over time and
eventually level off. It is anticipated that DPNR will establish a de minimus cut-off value for the
influent monitoring, at which, the SVE treatment system will no longer require control apparatus.
At this point, untreated effluent from the SVE/Bioventing system would be discharged directly to
the atmosphere, with de minimus quantities of VOCs released.



] Table 1a
Air Emissions Caleulations (Average System Discharge)
SVE System (Catalytic Oxidizer Effluent)
: Esso Tutu Service Station

‘St. Thomas, U.S.V.1.
Average Soil Vapor | Molecular - [Contaminant Mass AIl Welld[Contaminant Mass ATl Wells]
Concentration Weight . Average Contaminant Mass Per Well @ 125 cfm , @175 cfm o
Compound I _ppbv . ppmv | gm/molé: : mg/ni]" T - kg(m"' 1 ks/ﬂ,] lbs/ﬂj ' ‘Ibs/cfm | ths/Wfhour - Ibsfcfm |- Ibs/hour
Pentane ' 123200 | 123.200 722 363.805 | 3.64E-04 | 1.03E-05{2.27E-05] 0.0028 |  0.170_ 0.0040 0.239
fexane 9300 9.300 862 | 32.788 | 3.28E-05 | 9.29E-07} 2.0SE-06] ° 0.0003 0.015 . 0.0004 - 0.021
‘"Ifleptane M 0.074 100.2. ] 0.303 | 3.03E-07 | 8.59E-09| 1.89E-08 | . 2.37C-06 -| 1.42E-04 3.31.E-06. 1.99E-04
"lsooclanc - 4530 4.530 - 114.2 20159 | 2.12(-05 | 5.99E-07] 1.32E-06]. .0.0002 0.010 - 0.0002 S0.014
floctane " 434 0.434 1142 | 2.027 .| 2.03E-06 | 5.74E-08 | 1.27E-07] 1.58E-05 0.001 2.21E-05 . 0.001
{Benzene 9100 | 1910 ] 7801 ] 6101 ] 6.10E-06 | 1.73E-07 | 3.81E-07 | " 4.76E-05 0003 | 667E-05 I - 0.004
{IMTBE -7 0.007 | -'88.2 ©. 0,025 1 2.52E-08 | 7.15E-10| 1.58E-09] . 1.97E-07 - | . 1.18E-05 -2.76E-07 1.65E-05
[[Tolucne - 316 0.316 920 1,190 | 1.19E-06 | 3.37E-08{ 7.43E-08] . 9.29E-06 - 0.001 1.30E-05 . 0.001 -
{ithylbenzene -~ 4026 -1 4.026 1062 | 17487 -1 L.751-05 | 4.95E-07 | 1.09E-06 -0.0004 -0.008 0.0002 0,011
{lm- & p- Xylenes 32 . 0372 106.2 1.616 1.62E-06 | 4.58E-08| 1.01E-07{ = -1:26E-05 0.001 L776-05 | 0001 -
»Xylenes 104 0.104 | 1062 0,452 4.52E-07 | 1.28E-08 | 2.82E-08{-  3.53E-06 2.12E-04 4.945:-06 2.961:-04-
4-Ethyltoluene " 256 0.256 | 1202 . | . 1,259 | 1.26E-06 | 3.565-08| 7.861:-08B| 9.82L:-06 .0.001 1.388-05 0.001
[Cumene 1453 1.453 1202 | . 7.143 7.14E-06 | 2.02E-07 | 4.46E-07 | - 0.0001 0.003 7.80E-05 0,005
{I1,2,4 Trimethylbenzene 406 0.406 | 1202 1.996 | 2.00E-06 | 5.65E-08 )-1.25E-07| 1.56E-05 9.35E-04 | 2.18E-05 1.31E-03 ..
1,3,5 Trimethylbenzene 142 0.142 120.2 0.698 | 6.98E-07 | 1.98E-08'| 4.36E-08]  5.45E-06 | 3.276-04 | 7.63E-06 4.58E-04
Carbon Disulfide: 19 | 0019 76.1 - 0.059 5.91E-08 '] 1.67E-09 | 3.69C-09 | 4:62E-07 | 2.77E-05 6.46L-07 | .3.88E-05 - ||
l‘l"‘rcoll 113 19 0.019 1874 0.146 1.46E-07 | 4.12E-09 9.09E-09 [ 1.14E-06 6.82E-05 | 1.59L-06 9.551E:05 ||
Trichloroethenc 18 . 0.018 1314 0.097 9.67E-08 | 2.74E-09| 6.04E-09| - 7.55E-07 | 4.538-05 | 1.06L-06 | 6.34£-05
{[Tetrachloroethane 101 0.0 | 1658 | 0.685 6.851:-07 | 1.94E-08 | 4.28E-08.] 5.35E-06 3.21E-04 | - 7:48L-06 4.49E-04 -
||'Fle/Ca-C4 12107 12.107 362 | 42.684 4,276-05 | 1.21E-06 | 2.67E-06 | - 0.0003 - 0.020 . 0.0005 - 0,028
IITICs/Cs-Cio 19990 .9.990 184.4 75344 | 7.53E-05 [ 2.13E-06]| 4.70E-06| 5.88E-04 . | -0.035 0.0008 0.049
' A B= c - D= E= “F= . G= “H= i= H= 1=
-A/1000 BxC/24.45 | D/1000000 | E/35.31 Fx2.20 | - Gx12§ Hx60 . Gx125 -~ Hx60
- Total vapor contaminant mass. removed by treatment system in poundsthour= .. "~ 0.270 0.378
| Total estiniated air emission in pounds/hour (assumes minimum cat-ox destruction efficiency of 95%) =| 0.014 - 0.019 |

ppbv = parts per-billion by volume, ppmv-= pans per million by volume, mg = milligrams, gm = grams,
kg = kilograms, Ibs-= pounds, m* = cubic meters, fi? = cubic feet,.cfm = cubié feet per minute
TICs = tentatively identified compounds. For.estimation purposes, the TIC with-the highest molecilar weight in
each group(2,2-dimethylbutane, 2,3,4,-trimeéthyldecane) wiis used in the calculations.
Average soil vapor concettrations based on quantitative vapor samples collected-at the site in September/October 1996.
Tolal estimated air flow from all wells is estimited at 125 chim. Catalylic-oxidizer will provide dt tenst 95% wéntment éfficiency.,

Forensic Environmental Services, Inc.



“Table 1b

Air Emissions Caleulations (Maximum System Discharge)

SVE System (Catalytic Oxidizer Effluent)
Esso Tutu Service Station

St, Thomas, U.S.V.L
Maximum Soil Vapor | Molecular Contaminant Mass All Wells | Contaminant Mas; AT Wells |
Concentration - Weight Average Contaminant Mass Per Well @ 128 cfm . @175-¢fm _
Compound , ppbv ppmv_ | pm/mole | mgm’ | kpm’ ke/i’ | bo/f® | tbcfm | Ibs/W/hour tbs/cfm’ Ibs/A*hour
[IPentane 1 260000 | 260.000 722 | 767771 | 7.68E-04 -|2.17E-05| 4.79E-05] - 0.0060 - 0,360 - 0.0084 . 0.503
{lt texane - 19000 | 19.000 | - 86.2° | 66.986. | 6.70E-05 | 1.90E-06]4.18E-06] . 0.0005 0031 0.0007 - 0.044
Leptane 200 0200 | 1002 | 0820 | $20C-07 [2.32E-08]5.12E-08] 6.40E-06 3.84E-04 8.96L-06 | 537E-04
Isooctane } . 9200 9.200 1142 [ 42971 | 4.30E-05 | 1.22E-06 | 2.68E-06 '0.0003 - - 0.020 . 00005 | 0028
jiOctane 1300 | 1300 114:2- 6.072° | 6.07E-06 | 1.72E-07] 3.79E-07]. 4.74E-D5 0.003 0:0001 - 0.004
{{Benzene ~ 5500 1 5.500 78.1 17.569 | 1.76E-05 [-4.98E-07] 1.1OE-06]" . 0:0001 . |. -.0.008 0:0002 | = 0:012
MTRE 20 o .0.020 882 | 0072 .} 721608 | 2.045-09]4.506-09) . 5.63E-07 . ] - 3.38C-05 7.88E-07 | 4.73:-05
Tolucne 920 0.920 921 - 3466 | 347E-06 | 9.81E-0R| 2.16E-07  2.708:-05 0.002 3.79C-05 - -0.002
tthylbenzene 12000 12.000 1062 | -52.123 | 5.21E-05 § 1.48E-06]3.25E-06] - 0.0004- - 0.024 0.0006 . 0.034°
Fn-& p- Xylenes S0 1.100 106.2 4.778 | 4.78E-06 |1.35E-07{2.98E-07]| - 3.73E05 -} " 0.002 - . 0.0001 " -0.003
o-Xylenes. 300 0.300 -106.2 1303 “1.30E-06 | 3.691-08 | 8.14E-08) . 1.02E-05 | .6.10E-04  LA2E-05 8.541:-04
l4-Eihyholucne 760 0.760 120.2 . 3.736 3.74E-06 | 1.06E-07] 2.33E-07. " 2.92E-05 . 0:002 4.08E-05 | 0.002.
[Cumene 4300 | 4.300 © 1202 21,139 | 2.11E-05 |.5.99E-07 1.32E-06 0.0002 -0.010 0.0002 | - 0.014
12,4 Trimethylbenzene | 1200 1.200 1202 5.899 .| 5.90E-06 | 1.67E-07 3.68E-07| 4.60E-S .0.003 0.0001 . .0.004
1,3,5 Trimethylbenzene 420 0,420 1202 2065 | 2.06E-06 | 5.85C-08| 1.29E07| - 1.61E-05. | 9.67E-04 2.26E-05 0.001
Carbon Disulfide 50 0.050 76.1 0.156 1.56E-07 | 4.41E-09] 9.726-09 1.21E-06 " 7.29E-05 | L.70E-06 JLO2E-04 -
Freon 113 50 0,050 1874 | 0.383 3.83E-07 | 1.09E-0812.39E-08| 2.99E-06 1791304 4.19E-06. | 2.51E-D4
richlorocthene 29 0.029 . 131.4 | .-0.156 1.561-07 | 4.411-09 § 9.73E-09 1.22E-06 730605 - | - L70E-06 | - 1.021-04
ﬁblmchlomclhanc | 230 0.230 165.8 1.560 1.56E-06. ] 4.421-08 | 9.74E-08 1.22E-05 | 730E-04 .1 1L70E-Q5 -0.001
ITICs/C5-Cy 1. 31500 31.500 | 862 ] 111055 | LIIE-04 |3.15E-06}6:93E-06 0.0009 0.052 0.0012 - 0.073
{TICS/CsCyo 126000 | 26.000 § . 1844 | 196.090 |- 1.96E-04 | 5:55E-06] 1.22E-03 0.0015 -0.092 2.14E:03 0.129
A B= - c ‘D= " E= F= G= "= I= . M= 1=
A/1000 - BxC/24.45 | D/1000000 | E/35.31 Fx2.20 - Q0x125 _Hx60 - - Ox125 ‘Hx60
Total vapor contaminant mass removed by-treatment system in pounds/hour = 0.612 0:856
| Total estimated air emission in pounds/hour (assumes minimum cat-ox destruction efficiency of 95%) =]~ 0.031 I i ] 0043

ppbv = parts per billion by voluine, ppmv = parts per million'by volume, mg = miilligrams, gm = grams,
kg = kilograms, Ibs = pounds, m* = cublc.neters, fi* = cubic feél, cfim = cubic. feet per minule
TICs = tentutively identificd compounds. For estimation purposes, the TIC with the highest molecular weight in
-each group (2,2-dimethylbutune, 2,3 4,-trimethyldeecanc) was used in the calculations.
Maximum soil vapor.concentritions based on quantitutive vapor samples collected at the site in September/October 1996
Totul cstimated air flow from alf wells is estimated al 125:chn. Catulylic oxidizer will provids ut tedst 95% treatment efficiency.

Forensic Environmental Services, Inc.




Table 1c
Air Emissions Calculations
‘SVE/Bioveating System
Esso Tutu Service Station
' St. Thomas, U.S.V.I.
SECTIONC
o Amounts ofContammants
“Air Contaminants |- = Without Control S With Control
- Apparatus (bshr) | Apparatus Gbs/hr)
o “125¢fm |  175ckm | 125cfm o 175cfm
Pentane S 03595, | 05033 | 0.0180° . | 0.0252
Hexane: o 1 00314 | 00439 | 0.0016 - 0.0022°
Heptane . |7 00004 | 00005 | 1.92E-05 | 2.89E05
Isooctane |- 0.0201" . 0.0282 0.0010 10.0014
Octane o : - 0.0028 - |- 0.0040 ©0.0001 - | 0.0002
Benzene ' - 0.0082 | 00115 .0.0004 - -0.0006
MTBE I 3.38E- 0) 4.73E-05 " 1.69E<06 - | 236E-06 .
Toluene | 00016 | . 00023 | _ 0.0001 | 00001 .
Ethylbenzene S 00244 - | 0 0.0342. | 00012 | 0.0017 -
m-&p-Xylenes © |- 00022 ]  0.0031- | 00001 | 00002
lo-Xylenes -~~~ . | 0.0006 | _ 0.0009 -| 305805 | 427E-05
4-Ethyltoluene . - | 0.0017 | 0.0024 - | - 0.0001 | 00001
Cumene oo 00099 -] - 0.0139 | 00005 | 0.0007
1,2,4 Trimethylbenzene |  0.0028 ©0.0039- |- 00001 | 00002 .
1,3,5 Trimethylbenzene |~ 0.0010 | = 0.0014 | - 00000 | = 0.0001 -
ICarbon Dlsulﬁde _ 0.0001 - -} 0.0001 '3.64E-06 5.10E-06
Freon 113 ‘ - 0.0002 0.0003 8.97E-06 1.26E-05
Trichloroethene = | - 0.0001! 0.0001 | 3.65E-06 | S.T1E-06
Tetrachloroethane -~ | - 0.0007 _ ~0.0010 - | 3.65E-05 | - 0.0001 -
TICs/C3-C, oo ‘ 0.0520 - . 0.0728 | 0.0026 | 0.0036
TICS/Cs-Cro | 00918 | 0.1286 | 00046 | _ 0.0064
TOTAL _ ~ ] osne [ 08563 | 0.0306 |  0.0428

Assumiptions used to estimate discharge in pounds per hour (Ibs/hr)
' are identified in Table 1b (maximum concentrations).

Averdge operational system flow rate is cstimﬁl_t_ed at 125 cubic feet per minute (cfm);
" maximum estimated system flow rate is 175 cfm

Forensic Environmental Services, Inc.
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Table 1d
- Schedule of Compliance Monitoring
SVE System (Catalytic Oxidizer Effluent)
Air Pollution Control Permit
‘Esso Tutu Service Station
- St. Thomas, U.S.V.1.
" o Sampling Frequency
" Time From = - Qualitative Sampling -‘Quantitative Sampling
System Start-up B (PID) : - (Laboratory)
[ 0-2weeks = |  Four times per week; influent . Twice per:week; influent and
' . _and effluent : - effluent for VOCs via TQ-14
" 2weeks-8weeks |- Twice per week; 'ihﬂuent -~ Twice per month; influent and
o and effluent : —_effluent for VOCs via TO-14 "
2 - 6 months - - Once per week; influent . ‘Monthly; influent and o "
. -_and-effluent _ . __effluent for VOCs via TO-14
6 - 12 months |- once permonth;influent. | - - Monthly; influentand - =~ - "
: B -and effluent __-effluent for VOCs via TO-14

influent = pre-catalytic oxidizer vapor sample; effluent = catalytic oxidizer vapor discharge sample

Forensic Environmental Services, Inc.




9Ss24/2398 1%:854 3085267388 LEVINE*FR;CKEXRECGN PAGE 03 .
Saation 3
Page 2 .
- Fabruary 1, 1924
VASOR CHECK
MODZL: = VAC 25 |
- -
v SCFM ratiag 283 SCTM (7.1 m¥/min
* burners maxirum eu-au: ca:aa:l;cy 1,003,00¢ BTU/Br |
* burner :ur*d:wﬁ ras . < to 2 .
v cambustign Blowes ma:or sizs 31 HP (0.75% KW)
- ‘7" *x 37V X GC"

L8 2

corbuscion elambar I D

stack T D

akid size. .

veleclit Ly :hraugb a TIcess inlet

@ 125 SCFM (3.5 m3/min) Zzom procegs stxeam
@ 257 SCFHA (7 ¥ m3/miny f'an process straam

(68.5¢cm x 68.6cm x 152. ‘dem)
12" x 12 {30.8em x.30. sem)
sa" x 123¢ (99cm x-304.8cm)

23 8 ft/sec {7.23 m/gee)
47.5% ‘:/su‘ (1448 n/ee

SCFM added by eambuszian blewer
whan f£ired on ratle

v ccoal ASIM & zsec°‘ {7823¢Q)

Bumnier chamber volume regquired for ¢. S

seconds ratention time @ 11907F (760°C)
burner chambax vclume raguized for 1.0
sesonds retaention time @ 189097 (815°C)
stack velocity @ 1400°F (760°C)

. @ 128 8C™™ (3,5 m3/min) from procass astreax

*

type informatiom.

@ 252 SCFM (7.1 m?/min) from process stream
es: inared weight, thermal unit only :

CATAL
SCFM added by comtusticon blcwe*
whan £ixed en ratis .
tozal ACPM @ €067 (3"‘
catalys: volume €52 35% plus
des:*g:“zve ef~1czency
inle: cempsrature
maximum concentrations :
gstack velacisy @ 63C9F (3159%)
@ 128 SCFM (3.5 m3/mia) from process stream
@ 250 3CFM (7.1 m?/mint from procass s:ream

es:ima:ed welght, thermal unis .
Pids catalytic modula (88% destrucc‘ )

CEM (2.7 mi/mim). ~
ACFM (34.5 m'/min) '

v

10.2 £33 (0,289 m))

ft‘ () 536 m*)

*e/gas (8.15 m/sec)

4
.2 fr/sec (3.11 m/ssc)
3
3 Ibs (763 Ky)

2% SCEM (6.582 mi/ming

563 ACFM {13.8 m2/min)

0.54 £z (1%,251 ems) °
§929F {315°C)

25% of the LIy -

4.7 £2/58c (1.43 m/aec)
9.3 fz/sec (2.84 m/sec)

2175 (303 Xg)

The abeve data is znbeﬂded to be uses as ce eral, gulde line .

F'd- ’

cantacst the mznufacturar.

speci? ic application prcpo:al

piease
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l SPECIFICATIONS:
. POWER: 240V/1 ¢/60Hz/_110'AMP¢.
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Section 1
Page 2.
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CATALYTIC

The VAPOR CHECK catalytic module when added to your VAPOR CHECKX
thermal oxidizer converts your,thazmal.nxidizer-to'aAcatalytic :
oxidizer. This systenm has been designed to be as. energy efficient
as possible while still offering the destructive efficiency
necessary to meet and/or exceed EBA and your local air quality
contrel standards. ‘ . o

While the catalytic mede of operation has the distinct advantage cf
using less fuel than’i:fs*the:ngl-sisgar'it'alsc.has~sbma inherent
disadvantages. Catalyst of all types, can be ‘deactivated by leag,
sulfur, ¢hlorinated hydrecarbons, silicch‘andAphosphorus‘containing

l compounds. The result of this - deactivation is. reduction of
destructive efZiciency. In addition te those compounds mentioned,

I all particulates may alsc cover catalyst surfaces, thereby reducing
activity by this masking effect. W%hile trace amcunts of the ahove:

. agents may not lower the catalyst activity or shorten it’s life,

' A appreciable quantities must not be Present in the gas strean. Check ’.

with Factory for writsten recommendations specifically addressing
your process strearn, 4 S ' S

Our catalyst is an extreérely active pracious metal catalyst having
a lower temperature limit of 500°F (260°C) and an upper temperature
limit of 1350°F (732°¢C), Generally, in a field catalytic oxidizer
such as the VAPOR CHECK system, you will find a 23°f (13.8°C)
increase in the catalyst bad temparaturs for each 1.0% of the LEL
of hydrocarbcn passing through the bed. For specific application
information, Please supply us with the exact chemical analysis:

The destructive efficiency ‘of your catalytic systenm is directly
related to the catalytic bed temperaturs, the quantity of catalyss
in the bed, and the actual condition of +he catalyst, Typically,
the destructive efficiency of this catalytic system can be improved
"By increasing eitheryor beth the ancunt of catalyst and /or .the
bed’s inlet temperature while observing the exit temperature to be.
sure you 4o net exceed the catalyst’s upper temperature limit ¢f )
operation. - This is an impertant fact about the operation of a.
catalytic oxidizer. If the catalyst is in gocd condition (has not
been deactivated), -the difference betwaen '50%  destructival
efficiency and 99% destructive efficiency is directly related .to:
the amount of catalyst in the bed and the tamperature of that bed. .
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EN/CP6
Exploswn—Proof Regeneratzve Blower

EN. F'EATL’RFS

* Manufactured in the U::A
* Maximum Row: 225 SCAM
* Madimum pressure: 104* WG
* Maximum vacuum; 88* WG

* Stancard motor: 5. 0 HP

* Blower constructian - cast alummum '
rousing, cover, impeilsr & manifoid:
cast ircn flanges ; :

* UL & CSA agprovee mctors for
Class |, Group O atmospreras

* Sealed clower assembly -

* Quiet cpefatnon wathxn OS:-!A stardards

OPTIONS

¢ TEFC morors

¢ 5Q Hz mo:ors - -

¢ Intgrnaticnal voltages

¢« Cther H® motors -

s Corrasicn resistant -uface reatrments -
* Remote drive (motarless) medels

ACCESSORIES

* Maoisture serarators '

* Expiosicn-£root matar starters
* inling & irlet fiterg

* Vacuum & pressure gau o5 < L
°Raﬂa!vatve§ “g s G‘“N&’S A E.K&(,,q Sk\ é.
* External mutflers L » E " / o XAl 2ar
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Esso Tutu Service Stétion
_ ‘Air Pollution Control
- Soil Vapor Flow Diagram

Air - Ewiission
Discharge
(maximum approx. 176 cfin)

S

- Extracted
‘Soll Vupor

T MAX. AlR

g ~.l-‘l.({|_71‘ fn) Jrarticataute 1 Vacuum . - . Catulytic
. approx. fw-clin s

Filter . ] Wower ©o - Oxddizer

“Notes:

1. Influent soil vapors will be sourced from five soil vapor extraction wells and five bioventing wells. U is anticipated thal soil
vapors will be. extracted from vapor extruction wells al an average rate of 20 cubic feet per minule {cfm), and from bioventing

- wells at an: average rate of 6§ cfm, for a lolal average cxiraction rate of approx. 125.cfm and a maximum rale of 175 efm.

2. Influent soil vapor will be treated by a catalytic oxidalion unit. ‘The estimaledl maximuim -concentralion of tolal volutile orga-nié
compounds in the effluent. air stream is 0:019 pounds ped hour (assuming a 95% removal efficieney by catalytic oxidation). .

8. . All soil vapor extraclted from the wells will be treated and discharged: influent volume is equivalent to effluent valume.

SVEFLOW.DWG




Forensic Environmental Services, Inc.
' 113 Jobn Robert Thomas Drive
" The Commons at Lincoln Center
Exton, Pennsylvania 19341

Teleghone: (610) 594-3940 Telecopier: (610) 594-3943
FAX AND MAIL
October 19, 1998

Mr. Leonard Reed

Assistant Director

Departmeiit of Environmenal Protection
DPNR/DEP

Wheatley Cerer 11

St. Thomas, USVI 00802

Re:  Soil Vapor Extraction Unit (A/C), Ground-Water Air Siripper {(A/C)
“Authority to Construct” Permit Nos. STT-755-A-98 and STT-755-B-98
~ Esso Tutu Service Station Remedial Sysiem

Dear Mr. Reed:

- This correspondence serves 1o memorialize ‘our telephons conversation of October 19,
1998 regarding the “Authority o Construct” Soil Vapor Extraction System and Ground-Water Air
Stripper Air Poliution Control Permits issued on July 15, 1998 by the USVI Department of

- Planning and Natural Resources (DPNR) for the referenced site. The purpese of the telephone call

was to determine the status of permit revisions submitted to DPNR on September 24, 1998 by
Forensic Environmemal Services, Inc. (FES), on behalf of Esso Virgin Islands, Inc. (Esso).

The permit revisions' were necessary as a result of changes to the remedial system
, capacity which were made following discussions between the U.S. EPA, DPNR, Essc, and
FES. These discussions, and the subsequent remedial system changes, occurred after submissicn
of the original permit applications on September 25, 1997, To avoid possible delays in the
remedial system. construction scheduls, FES requested that DPNR process the permit revisions
within five business days. : o o -

During the October 19, 1998 telephone call, it was understood that unless there is a change
of scheditle, DPNR will begin review of the revised permit applications in November 1998, To
avoid possible delays in remedial system ‘<onstruction, it was mutually agreed that FES/Esso may
initiate installation of the Esso Tutu remedial system on November 2, 1998 pending receipt of the
revised permits from DPNR.

- Consuiting and Forensic Envirormental Scienrists




Mr. Leonard Read
October 19, 1998
Page 2

- FES greatly appreciates the understanding and cooperation of DPNR on this matter. If
you do not feel the information provided herein is accurate, please call us immediately-at §10-594-"
3940, 'If the information contained herein is accurate and acceptable, we would greatly appreciate
receiving an acknowledgment (an initialed fax copy or similar) at your earliest convenience.

Sincerely,
FORENSIC ENVIRONMENTAL SERVICES, INC.
o
/Robert W. Zei
Senior Hydrogeologist

Nicholas J. DeSalvo
- Senior Project Manager

‘o Carlos Figueros, Esso Stzndard Oil Company (Pusrto Rico)
" Chad Stevens, Esso Virgin Istands, Inc.

Agveedupon: L0l 2az9¢

- Gewsudting and Forensic Environmental Scientists
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THIS AGREEMENT is madethis ___ __day of August, 1998, by and between Esso Virgin
Islands Inc. (“ESSOVT™) and Four Winds Plaza Partnership (“Four Winds "as the owner/landlord of
certain propesty located on Route 38 in Estate Anna's Retreat (“the Site™) and Splash and Dash, Ine.
(“Splash and Dash™) as the operator/tenant of corain property located on the Sia,

* WHEREAS. ESSOVI, through its contractors and subeoritractors, and in accordance with
EPA's Recard of Decision (1996), and Unilateral Administrative Order 1998), and further pursuant
to'3 cermain remediation and indemnity agréement dated April 27, 1994, between, inger alia, ESSOVI
and Four Winds (“the remediation agreement™) wishes to install, operate and maintain components of
the EPA’s specified Source Control Program an the Site ("Site Work™) ( the specifics of which Site
Work are set forth in Attachment “A” hereto). - o

‘WHEREAS, Four Winds has agreed to permit ESSO VI, or its contractors and subcontracters
to enter upon the Four Winds property for the purpose of candncnjng. such Site Work, pursuant to the
remediation agreement and such oﬁmr consideration as is set forth herein.

NOW THEREFORE, in considération of the mutual covendnts and agresments hersin
set forth, ESSOV] and Four Winds and Splash and Dash agree as foliows:

1.©  ESSOVI and its employces; agents contractors and subcontractars (hereinader
collcctively f‘r:pmeqta.:ivu“) shall have the right 1o enter the Site to conduct the Site Work at
reasonable times and in a reasonable maaner with reasonable prior notice to Fq?g;r Wmds and Splash
and Dash. | -

© 2.0 ESSOViandits repmenmﬁm agree that they: 2) shall maintain those portions of
the Site entored in good comdition throughoixt the duration of the entry: b) shall perform the Site Work
i a worlemanlike manner and in comptiance with all applicable regulations; ¢) shall not unrcasonsbly
interfere with Four Winds and Splash and Dash access to the Sits except as may be necessary to
conduce the Site Work and shall thereby mmumu interruption to Four Winds® and Splash and Dash’s

i



business as much as reasonably possible; and d) shall as. scon as practicable at the coucluéipn of the
Site Work, restore the Site, as noarly as may be reasanably possible, o its prior condition; except that
steel ageeyg pl&s will be boited flush with the ground surface over the two designated ground-warer
extraction wells. | |

3. All piping installed by ESSOVI in connection with the Site Work shall remain the
property and responsibility of ESSOVI. ‘
e ESSOVI or its representatives shall notify Four Winds and Spiash and Dash in
mofmqmsmwpmﬁewrmmmmmm:wmum w@'simpcqnducg
any intrusive Site Work necessitating the use of squipment to install wells or excavate trenches. Notice
will be understood to be complete upon receipt that is to be confinmed d,el’ivéry by fax or maii to:

Four Winds Shopping Center
Mariagement Offices

- and
Eichanan I. Dulitz, Esquire
~ 333 Routs 46 West
Fairfield, New Jersey 07004
and
- Splash and Dash
¢/o Khalil Asfour
. Route 38
Charlotte Amalie, $t. Thomas 00802 .
ESSOVI or its representative will provide two-day prior verbal or written notification to Four Winds
and Splash and Dash in advancs of implementing non-intrusive ‘periodic maintenance and/or
monitoring activities on the Site,
S, ESSOVIbereby agrees to indemnify and hold harmless Four Winds and Splash and
Dash, Inc. from any and all lisbility for damages to any person or propercy arising out of or in

by B
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connection with the Site Work described herein which is not due to the negligent or willful acts or
omisyions of me Four Winds Plaza Parﬁwrship nnd Splash and Dash, its tenants, rep@e’ntaﬁve:. or
others not a party to this agreement,

6. - Splash and Dash agrees rha: it wﬂl not hold Four Winds liable for any action arising
out of the Site Wark conducted by ESSOVI and that by sigaing this agreement Splash and Dash
acknowledges that the work as described under this agreement will fot interfére with Splash and
Dash’s tenancy rights and/or business operasions.

7. . Four Winds and Splash and Dash shall cooperate with ESSOVI and its
representatives by executing such applications fﬂrpmmummf refated documents as are required
to permit the lawful performance of the Site Work, |

8. Four Winds and Splash and Dash will allow Esso, its subcenitractors and
representatives fres access to those portions of the Site necessitated by the Site Work and will take no
steps which prevent the performance or increase the costs of said Site Work.

9. Notifications or correspondence prepared by Four Winds and/or Splash and Dash in

* accordance with this Agreement should be addressed to:

- - Esso Standard Oil Company ~~  and - Forensic Env. Services, Inc.
P.O. Box 364269 : A ' 113 John Robert Thomas Dr.
San Juan, P.R. 00936-426% ©+ Exton, PA 19341
Atn: Enrieta Azad, Esq. S Ann: Thomas F. Maguire

10.  This agreement is to be interpreted in accordance with the laws of the U.S. Virgin
Islands.

Il.  The rights and privileges granted by this Agreement to ESSOVI and its
representatives shall commience on the date of execution of the Agreement and shall terminate upon
the later of: 2) EPA's acknowledgment of ESSOVI’s full compliance with the 1998 Unilateral
Administrative Order o b) such ather orders of EPA or other regulatory agency with jurisdiction over -
s3id Site Work or related remediation astivitics.

3-



12.  This Agresment is ths complete and exclusive statement of the torms and conditions
hereof, notwithstanding any represéntations or statements 1o the cantrary theretofors made, and any
modification to this Agreement shall be in writing, signed by all parties.

 ESSO VIRGIN ISLANDS. INC.

BY

FOUR WINDS PLAZA PARTNERSHIP
BY
* SPLASH AND DASH, INC.
BY o
de



EXHIBIT A
“SITE WORK"

Instaliation of EPA's selected remedy for the ESSOVI Tutu service station will entail the
drilling of four wells on the Four Winds property proximal to the Splash and Dash car wash. Two of
the fouir wells will be accessed periodically to monitor ground-water quality and obtain ground-water
elevations in accordance with EPA’s specified compliance monitoring schedule. The remaining two
wells will be utilized as ground-water extraction points for the Source Control Program. As such,
installation of a two-foot square vault and subsurface piping will be required berween the ESSOVI site
and these two well lomions These wells will be pumped at an uwnaled sggregata rate of
@p{oﬁi@ely. 2 gallons per minute. Additionally. a subsurface pipe will be required 1o connect the
treatment system on the ESSOVI site with the storm sewer (Tu rpentine Run) that traverses bencath
the Four Winds property. To the extens possible, an existing pipe will be utilized, but in the avent this
existing pipe is not functional, the installation of a new pipe will be required. The installstion of
subsurface piping will require trenching. across certain' portions. of the Four Winds progiry.
Subsequent to. installation of EPA’s specified Souree Control Components. in accordance with
governmental (EPA/DPNR) requirements, periodic access 1o the Four Winds property will bé required
to facilitate monitoring and maintenance as & frequency establishcd by the governing agencies. The
above-noted tasks congtitute the “Site Work”, Specifics of Essos Seurce Control Program are more
fully sex forth in s document titled Remedial Design Investigation Source Control Program, Esso Tutu

Service Siation, June 1997, a capy of which was forwarded to Four Winds in 1997,
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O’Brien Construction
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0 | ?B rien CONSTRUCTION COMPANY

POST OFFICE BOX 502037 ¢ ST. THOMAS, U.S. VIRGIN ISLANDS 00805:2037 = - TEL: (340) 7777809
| | P ' FAX: (340) 7752522

O’Brien Constfﬁction Company is a general contractor, incorporated in St. Thomas, V.I. in
1972. We have a bonding capacity of $5 million through Tunick Insurance.  We have been
involved,- in every facet of the construction business, from the design and construction of
\l.imiry homes - to hotel, condominium and commercial complexes. We have completed over
$100 million in projects here in the Vugm Islands over the past 25 years. Many of those
projects. were Wn:h the V. L. Government. Projects include, in addition to, the above,

municipal water and sewer main utilities, pump stations, sewage lift stations and treatment

plants as well as a wide variety of Hurricane Restoration work.

O’Brien Construction has a fully staffed warehouse/compound on two acres with

computerized inventory. Forklifts and trucks handle all of the stﬂaged cénstfucfion materials

for use at any given project.

O’Brien Construction Company has built up a strong relationship with numerous local

contractors and subcontractors, who provide electrical, mechanical, stonework/masonry, etc.

We have a working relationship with Chase Manhartan Bank, the Bank of Nova Scotia and

Merrill Lynch.
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- EDWARD O'BRIEN

EDUCATION:  New York Institute of Technology,
. : Architectural and Structural Design

Brooklyn Institute of Design and Construction

Structural Engineering .

Mechanics Institute of New York |

Plumbing, Heating, & Mechanica! Engineering
Mt._ Q’Brign has been a resident of the United States Virgin Islands for the pas: “R years. He has
qu‘\ﬁed and operated his own construction firm since 1968.. He has béen-im"oi’{ed inevery facet
of | th; construction business, from the design and const_m«':fﬁqn of 'l‘uﬁcux v *mes to hotel.
condominiums. and ¢oyrumercial complexés. Mr. O'Brien has also c_'dmpietﬁ" gumber. and a
wide variety, of Government -pfojecxs; muni_ci‘pal water and sewer .‘maixi utilfti?- ’«ump stations.
sewage lift stations;.' and :tre'atme‘n‘t plants. He has also éompleied Iarge Govermi;g%';'t contracts on

schools. the Criminal Justice Complex. Hospital and Housing Authority proi~:fs. both on St.

Thomas and St. Croix.

Mr. O'Brien has also owned and operated two plumbing wholesale/retail supply houses. one on
St. Thomas and one on St. Croix, which he sold in 1988. He has since been involved in real
estate development, succes?‘sﬁll,ly completing a 174 unit sub-division in St. Thomas. and the first

phase of the Orange Grove Condominium project in St. Croix.
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‘GOVERNMENT OF
- THE'VIRGIN ISLANDS OF THE UNITED STATES

- MARCH 30, “‘98

Office of lhe Custodian, Government Insurance Fund

{DBPARTMENT OF FINANCE)

 Certificate of Gioveraien iisurance Coverage

- I certify that the employer _0'BRIEN CONSTRUCTION CO. -.
has filed with the Custodian of the Govemment Insurance Fund, the Employer's
‘Report to the Commissioner of Finance and paid the required premium in accord-
ance with the provision of Title 24 Chapter 11, Section 273, of the Virgin Islands =
- Code, and, accordingly is entitled to the rights and benefits of the insurance coverage
~-established by law. The risk of this employeris covered by policy No._- 3938

" for the period from JANUARY 1, 19 8 4o DECEMBER 31, —19 %

i H&%&m

" " NAME & ADDRESS OF EMPLOYER

O'BRIEN CONSTRUCTION CO,

_P.0. BOX 502037

__ST. THOMAS, VIRGIN ISLANDS 00805-2037
RACIBICI R e %"‘WW"*‘““”“%ﬁ%ﬁ%%%yyﬁim*§¥§¥¥¥£%

-..—_i_ En ﬂ‘”!igan;n?;, 5“, ¢ g
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l" ' — " GiBrien Plimbing - Construction Contractin
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| covmonese 06444 LICENSE NO. 1-09657-95

. THE GOVERNMENT OF THE VIRGIN ISLANDS
- DEPARTMENT OF LICENSING AND CONSUMER AFFAIRS
| " LICENSING DIVISION

licensing of businesses and occupations. and compliance having been made with the provisions of 10 V.I.C.

l That, in accordance with the applicable provisions of Title 3 Chapter 16 and Title 27 V.LC. relating to the
| Sec. 41 relating to the Civil Rights Act of the Virgin Islands, the following license is hereby granted.

[ OmRITN PLuMeING CO e Tomg CONSTRUCTION CONTRACTOR .
v P-0. BOX 502037 STT V.I 00805-20
| MuoE OBRIEN CONSTRUCTION CO . -
lbéés; 4;9 CONTAN?T_- ST. THOMAS.- vr
S s meno.  .16959. | i

e MENTIFICATIONNO, -~ ™™ - - . -

‘As provided by iaw, the authorized licensing authority shall have the power to revoke or suspend any

- license issued hereunder. upon finding, after notice and adequate hearing, that such revocation or suspension

is in the public interest: provided. that any persons aggrieved by any such decision of this office shaii be entitied

to a review of the same by the territonal court upon appeal made within 30 days from the date of the decision;

provided. further. that all decisions of this office hereunder shall be final except upon specific findings by the
Court that the same was arrived at by fraud or illegal means. U :

1998

- This License is valid from ‘_"6".’ ’ A 05731799 — If a renewal is desired.
the holder is responsible for making application for the same without any notice from this office. In event of
failure 10 @ so it.will be unaerstood that the business is without legal authority to continue and will be closed. It

is the responsibility of the Licensee to notify the department in writing, when a license is to be cancelled or
piaced in inactive status. - . .

Issued at ' _ ;
Vithis .. gg dayof =

AD

Fee

.18 - - '
" $700.00

THIS LICENSE MUST BE PROMINENTLY DISPLAYED AT PLACE OF BUSINESS -
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- ' CERTy T _ IO .. -
Sorntitieg ?u" be s 'F"‘gtr;gu . ARTICLES OF mcoapom;:oy_ R .
) ' - : . . ’ : - ' Tt
-» O BRIEN PLUMBING CO., INC. -
l!  We, the undersigned , desiring to form a stock corporation
" . pursuant to the proviaions of the Code of Laws of the Virgin Islands of the
:i United Btates of America , do hereby certily as follows :
b FIRST:  Thatthe name of the-corporation is i
E O'BRIEN PLUMBING CO., INC. - |
: SECOND: ‘Thatthe purposes for which it i3 to be formed

STTEEN S=mET =S

E
'

are to do any and all of the things hereinafter set forth to the same extent '

as natural persons might or could do in any part of the world , namely : |

L. - " To'engage in the general plumblng bﬁsmeu as general - | !

contractor , sub contrector, joint venturer » and to buy , gsell, dealin,
finance , handle and repair plumbing fixtures , ‘equipment , supplies,

u'wno;gmemd/'cr'renu.,mt_nq-vwmrsmdsandglsewnere.- -
2. - To engage in a general merchandising and trading business , and

to import , export, buy and sell at wholesale and/or retail , articles ,
goods and commodities ‘manufactured or produced in any part of the world ,
and to receive articles , s , commodities and merchandise on con-
signment or otherwise ». from any foreign country or territory , from
Puerto Rico, trom the United States or any of its possessions .

e erate . o buy, sell, develop, lay out, plan, lease', manage ,

the foregoing , and to have and exarcise all the powers conferred by the

8. The foregciag clauses shall be construed both as objects and
povers and , except whers otherwise expressed. » Such cbjects and
mi.’ic?m’ hmmghfe 1:‘,“”‘-"" or restricted by reference to , or

‘ _ o , } “erence Lo, or
corn bt rm8 of any other clause in these articles of in-

indepefdent obfects and pores .30 specified shall be regarded as
the foregoing enumeration of

-, and {t is émbmy'hmue« that?

kA vane 1 Ol LiC powers , s not be held to limit

Or restrict in gny maansr the powers ot-the'ct;rpﬁraum. o o
. THIRD: "Iha'tthec'aplmstockofthe corporation shall

consist of 1000 shares of common stock at no par value . shall

no preferred stock . o Par TRlS . There be

[l
e e e ———————————————— .
v

T e e e e ————— e .
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. FOURTH: That the minimum amount of capital with
which the corporation shall commence business sha.ll be $ 1, 000. 00

- FIFTH Thstthalocsﬁonoftheprlnclpaloﬂlceotthe
corporation in the Vlrgin Islands is Parcel 39 , Sub Base , St. Thomas,
Virgin Islands ( P. O. Box: 4123 ), and the res!dent agent is Frederick D.

Rosenbery , whose address is The Pmiesslonal Buﬂdlng P.0. Box: 1279 ,

8t. Thomas, Virgin Islands .

SIXTH: . Thatthe durauon'ot the cbrporauon is to be

pérpetual. .

SEVENTH: Thatthe by-laws of the corporation shall set

the nnmber of dlrectors which sha.ll not be less tha.n three

‘EIGHTH: . Thatthenamesandplacesotresidenceofﬂle

persons forming this corporation are as follows -

HELGA WILLIAMS, # 3 Estate’ Thomas, St. Thomas, Virgin Islands
MARY GRIGG 148 -7 Estate Tutu, St. Thomas, Virgin Islands
GAIL SHEFFIELD # 2 J Estate Hull  St, Thomas, Virgin Islands

NINTH: - That, infurtherance of the general powers

conferred by , and suvbject to the conditions and 1imitations of the Code
of Laws of the Virgin Islands , the Board of Directors of the cornoration

is expressly authorized :

a. to adopt by-laws for the governance of the corporation ,

subject to the right of the stockholders to amend or repeal the same

b. - to fix the amounts to be reserved for and as working
. capital for the corporation or for any other pnrposes H

. . todeclare dividends out of the surplus proﬁts of the
corporation at their discretion ;

d. - to mortgage or sell the real or personal property of the

corporation ;

e. - toselect or designate two or more of thelr number to

constitute a comimittee to exen'lse the powers of the Roard of

Directors in the: mnagement of the business of the corporation ;

. to contract in the name of the corporation with individual

members of the Board in their individual capacity orag re -
presentative of any firm , assoc!atlon or corporation ; ;

g.  tofixand vary the amount. of the working capital of the
corporation and to determine what , if any , dividends shall be

declared and paid ;

h. to anthorlze and cause to be emecuted mortgages and llens |

tpon the real and persona.l property of the corporation ;

y L toaetapartoutofaxwottheiundsoﬂheco oratl
avaflable for dividends a recorve or reserves for 'tr"r‘p,:r?pe:n

purpose ,. or to abolish any such reserve in the manner i which

it was created ;
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TENTH: The corporation reserves the right to amend ,
alter or repeal any provision contained in these articles of incorporation
in the manner now or hereafter prescribed by statute |, and all rights
conferred upon stockholders therein are granted subject to this
reservation . ‘

- _IN WITNESS WHEREOF, we have hereunto subscribed our names
this 3 £ day of May, 1872 .

Witnesses :

B ' s ‘
/ L S

MARYGRIGG .~ = ot

TERR{'fORY OF THE VIRGIN ISLANDS )
DISTRICL OF ST. THOMAS )

, S :

R e this._}/ day of May , 1972, before me, the undersjiv.
officer , personally appeared HELGCA WILLIAMS , MARY GRIC nd
GAIL.& %' FIELD, to me known or satisfactorily proven to be - .. sersons
whose ;umes-are subscribed to the within instrument and ackno:: -4 ed
that they executed the same for the uses and purposes therein cor:iained.

- IN WITNESS WHEREOF, Ihereunto get my hand and official seal ,




WEMIIICANTNIN
Cemhed to be a tipe snd conect COf

@ertificate of epistration vf Trude Naues,

_. e -P N * in accordarnice mlh Title 11, Clup. 2, V.l. Ccdo 7 Uegtenses HoDG!

-
Euom All Mlen By Thesr Yrenents
nusm'ro CERTIFY THAT ...0'Bzien Plumbing Co:, Inc,

..................... #es0acssanresssssees sevesvey

3 corporatian, the principal office of which is located at ..., 24D Estate Mafolie

---------------------------------

MAAAR A AR A NE R N RN RN X I S P

that said business is located at ... .???. .35'33.‘59.5‘.’?".1:’:? ................................... ;
and that the kind of business to be transacted under said name i ..............iiiieeiaanas
construction contractor .

-.-----.--...-o.-.-.o~-o~s~-hr--'.o-.-.o'on---c.o;aw-.w-u'o-.loc- ..........................
R e L T L L LI LT Y
..............

.............................................

.........................................................................

(Cosporate Seal)

’h‘-\"((l i PTL Lo

Sccretary or Asm Sed'eu.ry Barbara O'Brien
Ackuowiedgement

) ss:

..................

' LR LR T PP -....lhem\dus:gnedomcerpmmny
),
appeared EMOWW‘V ++-+- who acknowledged. himself to be- the_geiiy Prmdmt of

ED_M'OMN& ........ Sesericinann ..acorpontion,andthatheassnch

............................. e .bemg auummed 30 to do, executed the foregoing
instzument Jor the rpose therem eontained by sigmng the name of the corpos

§

.0!-..-..0.0... .-nunc-.---o-to'&-on-o-'-'o-..

o e P e )

.¢l

g
%
g
.§.
e

(SEAL)

- Notary Py
MFTIIATIM 197 nemde



| - GOVERNMENT OF
, - THE VIRGIN ISLANDS OF THE UNITED STATES
- Charlotte Amalie, St Thomas, U.5.V.1. 00802
: OFFiCcE oF _ ‘ S v KONGENS GADE NO. 18
.nxumnuam GoveERNOR - : o CHARLOTTE AMALIE
_ S : ST. THOMAS. VIRGIN ISLANDS cosez
February 19, 1998 1800) 774-2891

< ge Coee g .:
ﬁ ‘ ““ - ‘ -

This is to certify that_the,cdrpdetion known
as : ' C O'BRIEN PLUMBING, INC.
filed Articles of Incorporatlon in the Office of the
Lieutenant Governor on June 2, 1972 . = ¢hae

4

a Certificate of Incorporation was issued by the Lieu-
tenant Governor on  June 15, 1972 authorizing
the said corporatlon to conduct bu51ness in the V1rg1n
[slands ‘and the Lorporatlon is. con51dered to be in

good standing.

Lorna F, Webster (Mrs )
Director, Division of Corporation
- ‘and Trademarks




O ,B rien CONSTRUCTION COMPANY

POST OFFICE BOX 502037 « ST. THOMAS, U.S. VIRGIN ISLANDS 00805-2037

UTEL: (340) 7777809
FAX: (340) 775-2522

CONSTRUCTION PROJECTS COMPLETED

"Project Name:

Entity authorizing the work:

Contract Amount:

Scheduled Completion date:

Is the project on schedule?:

Pro]ect Name:

Entity authorizing the work:

Contract Amount:

Schieduled Completion date:

Is the project on schedule?:

Project Name:

Entity authorizing the work;

Contract Amount:
Scheduled Completion date:
Is the project on schedule?:

Pro;ect Name:

Entity authorizing thg work:

Contract Amount: _
Scheduled Completion date:
Is the project on schedule?:

Project Name:

Entity authorizing the work:

Contract Amount:
Scheduled Completion date:
Is the project on schedule?:

Project Name:

Entity authorizing the work:

Contract Amount:
Scheduled Completion date:

Is the project on schedule?:

Project Name:

Entity authorizing the work:

Contract Amount:
Scheduled Completion date:
Is the proyect on schedule?:

IN. . PAST TEN YEARS

Tobago House
Edward O’Brien
$425,000.00 -
1991
Completed

Kentucky Fried Chicken Building
Miller Properties

$500,000.00

1991

Completed

Orange Grove Apartments (St. Croix)
Kentropics, Inc.

$7,100,000.00

November 1991

Completed

Villa Lirtle St. James
Arch Cummins
$2,400,000.00

1991

Completed

Pillsbury Heights/Road Construction Project - subdivision
MAFF,, Inc.

$1,500,000.00

1992

Completed

Western Auto Building
Turu Park Limited
$1,500,000.00
December 1994
Completed

Chase Bank Building
Turu Park Limited
$1,500,000.00

June 1995
Compléted
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Page Two

POST OFFICE BOX 502037  ST. THOMAS, U.S. VIRGIN ISLANDS 00805-2037

TEL: (340) 77-7809
FAX: (340) 7752522

CONSTRUCTION PROJECTS COMPLETED

Project Name:

Entity authorizing the work:

Contract Amount:

Scheduled Completion date:

Is the project on schedule?:

Pro;ect Name:

Entity authorizing the work.
"Contract Amount:
Scheduled Completion date:
Is the project on schedule?:
Point of Contact:

Project Name:

Entity authorizing the work:
Contract Amount:
Scheduled Completion date:
Is the project on schedule?:
Point of Contact: :

Project Name: _
Entity authorizing the work
Contract Amount: -
Scheduled Completion date:
Is the project on schedule?:
Point of Contact:

Project Name: . '
Entity authorizing the work:
Contract Amount:
Scheduled Completion date:
Is the project on schedule?
Point of Contact:

Pro)ect Name:

Entity authonzmg the work.
Contract Amount:
Scheduled Completion date:
Is the project on schedule?:
Point of Contact:

IN THE PAST TEN YEARS

Cyril E. King Airport Tetminal Building Renovation
Virgin Islands Port Authority

$3,350,000.00

April 15, 199

Completed

FBI Office Space
Al Cohen Mall
$200,000.00
August 30, 199
Completed

Al Cohen

Ross Taarneberg

Virgin Islands Housing Authority
$400,800.00

September 30, 1996

Completed

Clifford Crooke

Charlotte Amalie Apartments
Virgin Islands Housing Authority
§343,20000

September 30, 1996

Completed

Clifford Crooke

Port Authority Administration Building
Virgin Islands Port Authority
$500,000.00

October 15, 1996

Completed

Dale Gregory

Pollyberg Gardens

Virgin Islands Housing Authority
$1,713,175.00

June 1997

Completed

Llewellyn Phillips
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‘Page Three

POST OFFICE BOX 502037« ST. THOMAS, U.S. VIRGIN ISLANDS 00805-2037

© TEL:" (340) 777:7809
FAX: (340)775-2522

- CONSTRUCTION PROJECTS COMPLETED

IN THE PAST TEN YEARS
Project Name: - Anna’s Retreat Community Housing
Entity authorizing the work:  Virgin Islands Housing Authority
Contract Amount: -~ $1,532,337.00
Scheduled Completion date:  June 1997
Is the project on schedule?: Completed
Point of Contact: =~ - Llewellyn Phillips
"
"Project Name: ‘ ' Heritage Hills Condominiums
Entity authorizing the work: ~ McComb Engineering
Contract Amount: $1,700,000.00
Scheduled Completion date: October 8, 1997
Is the project on schedule?: Completed
Point of Contact: Mr. William McComb
Project Name: : Marriott’s Frenchmen’s Reef Hotel
Entity authorizing the work:  Bovis Construction
Contract Amount: - ! $1,000,000.00
Scheduled Completion date: October 30, 1997
Is the project on schedule?: - Completed
Point of Contact:

Mr. Mike Cordiner

It should be noted that the Ross, Charlotte, Port Authority, Pollyberg, Anna’s
Retreat, Heritage Hills and the Frenchman’s Reef Projects listed above were all
performed simultaneously, with.a combined Contract Value of approximately
$7.7 Million. All were completed within their completion date.



0 ,B rien CONSTRUCTION COMPANY

POST OFFICE BOX 502037 « ST. THOMAS, U.S. VIRGIN ISLANDS 00805-2037

Project Name:

Entity authonzmg the work.
Contract Amount:
Scheduled Completion date:
“Is the project on schedule?:
Point of Contact:

Project Nam=: .-

Entity authorizing the work.
Contract Amount: :
Scheduled Completxon date:
Is the project on schedule?:
Point of Contact:

Project Name:

Entity authorizing the work.
Contract Amount:
Scheduled Completion date:
Is the project on schedule?: -
Point of Contact:

Project Name: -

Entity authorizing the work:
Contract Amount: -
Scheduled Completion date:
Is the project on schedule?:
Point of Contact:

Au'port ngnage

Virgin Islands Port Authority
$160,000.00

October 31, 1998

Yes

Mr. Byron Todman

Banco Popular

York Hunter
$700,000.00

December 1, 1998
Yes

Mr. Martin Bonsignore

The Bunker Renovation
F.E.M. A.

$89,000.00

September, 1998
Recently completed

Mr. Leonard Gumbs

Kirwan Terrace

Virgin Islands Housing Authority
$1,212,000.00

Six months from Notice to Proceed
Not yet begun

Mr. Ray Fonseca

Page Four

. TEL: '(340) 777-7809
FAX: (340) 775-2522
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O'Brien Construction Company

' ORGANIZATIONAL
~ CHART

" Edward O'Brien

_ President
>~
‘Barbara O'Brien
Office Manager _ _
Kevin Bowlus
Project Manager
Karen Haga éizbr:tze r
Home Office o ry
Secretary (where
ey, needed)
- James Anderson
‘Superintendent
W. Bostwick “Ron Walker Dennis Barrett
Foreman Foreman Foreman
CONSTRUCTION ON-ISLAND
NAME TITLE - EXPERIENCE EXPERIENCE
Edward O'Brien President -.35Years 31 Years
Kevin Bowlus - Superintendent 24 Years 12 Years
Ron Walker Foreman - 25 Years 10 Years
James Anderson  Foreman 15 Years 15 Years
Dennis Barrett Foreman 20 Years 10 Years
Walter Bostwick Foreman 10 Years

15 Years
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IEC Sstatement of Qualifications

Independent
Equipment
Corporation

Prepared by:

James Dych, x 459
Independent Equipment Corporation
5 Johnson Drive, PO'Box 130
-Raritan, NJ 08869
Telephone: 908-526-1001




1.0 Introduction
2.0 Engineered Systems
: 2.1 Water/Wa,steWater Treatment Systems

2.2 Soil Treatment Systems
2.3 Air Pollution Control Systems
2..4l Proc-:_ess _Enginéering

3.0 Carbon Services:
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4.1 Pilot Air Stripper/Scrubber
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5.3 Public/Governmental

5.4 Contractors
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Independent Equipment Corporation

1.0 INTRODUCTION

independent et Coporsion (EC) s aprvidrof | 7ol il o Do
engineered products and engineering-focused solutions to ‘ who expeét solutions and have
environmental and related process engineering problems. We been satisfied with our résulls.
have built our company and business on a foundation of ' o
long-term clients who expect solutions and have been =
satisfied with our results. The solutions offered are generally the simplest and most cost
effective. From the begmmng of a project, we focus on the client’s goals, applying realistic,
rational, and proven methods to meet these goals.

Based in Raritan, New Jersey, IEC is a division of Levine-Fricke-Recon (LFR). Our parent company,
HW Engmeenng Group, is a privately-held international engineering and geotechnical services firm
with over 1500 employees and worldwide annual revenues of over $300 million.

Since 1975, IEC’s formula to serve our customers has started with application engineering and
problem solving. We then add experience-based process, control, mechanical, and package
design and field-proven components, equipment, fabrication, and service. The result has been
the successful design, assembly and installation of complete, integrated systems for industrial air
and water treatment and/or soil and groundwater remediation.

Mobile and transportable systems are our specialty. These completely self-contained units can
be provided as either skid-mounted, shed-mounted, contamer—mounted, or traller-mounted
treatment systems.

In addition to providing pre-packaged system components and complete treatment systems, [EC can
provide the engineering and/or equipment to modify or retrofit existing systems to meet changing site
conditions or improve efficiency. Rental equipment and pilot units are also available from our in-
house inventory, or can be custom-designed and assembled to meet site-specific conditions.

IEC has provided its engineering and design services and treatment systems to commercial and
industrial clients, environmental engineering/consulting firms, and public sector and
governmental facilities on the municipal, county, state, and federal level.” We welcome the
opportunity to provide these servicesto help solve your unique problem

The following pages include information on our range of capabilities, as well as summaries of
relevant project experience. Please examine this- material and feel free to request further details
on-any of our capabilities or services whxch may be of interest to you.

Thank you for considering IEC for your'enVironmental and process engineering needs.

ieesoq-1.doc ‘ o



Independent Equipment Corporation

2.0 ENGINEERED SYSTEMS

At IEC, engineering is the difference. Because of the full range of our product line and our
engineering expertise, we do not “sell”, but rather help you solve your problem in the most
economical and technically sound manner. - Only then do we solicit your business for an engmeered
system, if required, which satisfies your specific needs.

We are able to provide process engmeermg, pilot testing, system design engineering, sampling and
analysis, performance testing, installation management, and u'oubleshootmg setvices when deslred.

IEC has provided its clients with a variety of pre-assembled and skid-mounted treatment system
components, completely packaged skid-mounted treatment systems, transportable shed- and

container-mounted treatment systems, and trailer-mounted treatment systems. . Transportable systems

have been assembled in over-the-road office or van type trailers up to 8.5 feet wide by 8 feet high by
48 feet long. IEC has also supplied shop pre-assembled equipment to be re-assembled at the job site
in either the client’s existing building or a building specifically designed and erected for the treatment
system. -

In addition to providing pre-packaged system components and complete treatment systems, [EC has
directed modifications to and/or retrofit existing treatment systems with new, different, and/or more
efficient components.

. Floating gasoline was observed in the basement
sump-of a federal facility. Within hours after the
- gasoline was detected, IEC had an interim water and
vapor treatment system in place. This interim
treatment system prevented discharge of contaminated
water and build-up of flammable vapors, allowing
IEC time to design and build a permanerit treatment:

. System. The permanent treatment system was
designed, permmed built; and installed wzthzn Jour Treatrnent system includes: oil/water separator,
days. air sparging, air stripping, and controls.

-The permanent treatment system mcluded oil/water "
separation, air sparging, air stripping and activated
carbon polishing. Activated carbon is also used to .
treat the vapor stream driven off by the air sparging
and air stripping components of the system. Fi loating
gasoline is recovered and stored in a 500 gallon tank.

- IEC’s rapid response allowed the buzldmg o
remain open without mterruptton The system -
recovered 4,300 gallons of. free product in its first
month of operation, and continues to remove dissolved - —— — S
contaminants with IEC providing operation and Liquid phase (left) and vapor phase (right)

maintenance (0&M) assistance. A granular activated carbon (GAC) adsorber
4 . . C : vessels
iec—soq-}.d'o;'



Independent Equipment Corporation

2.1 .

Water / Wastewater Treatment Systems

IEC has ‘pro'vi‘ded completely packaged water and wastewater treatment systems to accommodate
liquid flow rates ranging from 1 to 600 gallons per- minute. Depending on site-specific
conditions, IEC desngns and builds systems consisting of any combination of the followmg
treatment processes.

Air stripping towers using random or structured packing.

e - Aeration systems, agitators, clarifiers, and portable mixers.
¢ Disposable liquid phase activated carbon units and systems (Note: some applications allow

on-site or off-site reactivation of spent carbon or units).

Coohng towers and closed circuit cooling systems.

Custom-designed and pre-engineered, packaged water treatment systems for organics and
metals.

Dissolved metals and minerals removal.

Ion exchange.

Oil skimmers and oil/Wwater separators.

Screening, filtration, and de-watering systems for removal of suspended solids.

Ultraviolet oxidation.

~ When an aIummum extrudmg faczhty
‘in New Jersey discovered that its well -
water was contaminated with chlorinated
solvents, IEC was contracted to design,
build and install a potable groundwater
treatment system.

- IEC’s system incorporates uItravzoIet
dtsmfectzon particulate filtration and
two-stage carbon adsorption to treat up .
to 7 gallons per minute of groundwater.

- -The IEC system allows the facility to
safely use its well water as a drinking
supply for its employees. - '

Tanks—single/double wall; standard/custom sizes; above/below grade.

Vacuum filters for water and industrial coolants.

THIS PROCESS &. HST?\.MWAT'DN DAGRAM SHONS NCRVAL J3ERATON OF "WE TREATMENT SYSTEM
M\'NGAC!AS\'HE VBSD.NDG’CIAS“‘E’OUSNVBSE‘. '

CAC=1 ™™™ : '

B 2 A SEARE T GAC 2
3 } — WATER QuneT <t ] ' ‘ \z/

| 7 ARG o -_l ! : f
, ‘ R 3-"3;“’ I

‘ { . | v/ ﬂu | .\
¥ bt BIRS : ; ‘.\“’/—

,‘." A\\ ] . A I N ! ! !’,"l\‘
o= B e s P L A~

i) 7 ‘—t—f’g—_‘J i [ f— o
B MR L\ :

VALVE DRAN f\_ i ’
l/‘ 1/8°

=t OPEN VALVE . SAUPLS

—wo— CLOSED VALVE vng il

Parallel, dual-bed éérbqn system allows continuous
operation, even when one bed is saturated.

Typical pre-packaged or trailer-mounted system scope-of-supply can include any or all of the

following components.

* Inlet Equalization Tank (with oil/water separation optional).
e Low profile and packed-bed air stripper with integral liquid storage volume.
¢ Liquid and vapor phase granular activated carbon adsorpuon vessels.

fec-s0g-2.doc




Independent Equipment Corporation

.Feed and transfer pumps.
Instantaneous, recording, and/or totalizing flow meters.

- System air blower - Regenerative type or pressure blower with in-line duct air heater, as required.
Controls, motor - starters, and- instrumentation, including Hand-Off-Auto selectur Switches and
control circuits for both internal and external system components.

Auto-dialer and telemetry.

‘and later to build and install a trailer-mounted
"groundwater remediation system for’ use at a.
”,hzghway site'in New Jersey &

. compounds from groundwater contammoted by

IE C was retamed by an envzronmental
consultant to provzde the des:gn engineering

The system is designed to remove: o
petroleum hydrocarbon and gasoline

leaking underground storage tanks containing ..
gasoline and diesel fuel. Process steps include L
collection, stabzlzzatzon, filtration, air s
stripping, and vapor- and liquid-phase carbon
adsorption. To accommodate site-specific ,
constraints, the system includes carbon vessels -
custom-designed for trailer-to-trailer o
changeout on site.

Special [EC trailer-mounted system features can include:

* ' Non-electrical propane fired space heater;
¢ 12 volt D.C. charger and battery system with thermostat and control circuit logic for D.C.

solenoid water drain valves (for automatic drain to protect system against freezing);
Work lights and utility outlets;

Heat pumps and exhaust fans;

System piping and wiring, and

Separate “non-rated” and Class 1, Group D, Division 2 rated process areas.

Use of an elevated trailer system also permits addition of an optional secondary containment
system, if desired. :

iec-
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2.2 - Soil Treatment Systems

IEC has provided pre-packaged skid-mounted and trailer-mounted soil vapor extraction, air
sparging, and combination systems for the treatment of volatile organic contamination in soil.
The scope-of-supply for these systems can include any or all of the following components.

® Air sparge blower - rotary vane compressor, positive displacement blower or rotary lobe blower
- with inlet and in-line filters and accessories. :

Air flow meters - instantaneous or re‘c'o‘rding.

Auto-dialer and telemetry. ‘

Control panel, load center, and electncal equlprnent

Differential pressure switches, and temperature, vacuum, and pressure gauges.

Explosion proof fan, lighting, and accessories.

Granular activated carbon canisters - liquid and vapor phase.

Liquid transfer pump - progressive cavity or gear type.

Moisture separator with level switches.

Piping, valves, pressure relief valve, fittings, quick connect fittings, flexible hose, etc.

Totalizing liquid flow meter.

Soil vapor extraction blower - regeneratlve or rotary lobe blower with in-line and inlet filters

and accessories.

R N D BN N B B S B G T aE e e

- IEC provided final design and construction of a 120~
SCFM Soil Vapor Extraction (SVE) System and 50 SCF. M
Bio Ventmg system located at a heavy equipment garage. - i
The original system design was modified by IEC to make the
system perform more effectively. The basic constriiction of
the system includes three vapor extraction wells, Jfive multi-
level monitoring points (three zones per point), pre-cast
concrete well manholes, cast-in-place concrete foundations,
and a one-story pre-engineered building to house the _
treatment equipment and controls. System features include a
Programmable Logic Controller (PLC) and an Autodialer - .
that can transmit alarm conditions to a remote computer

_ The system is designed to remove gasoline components
(BTEX) from the soil through three extraction wells. The
soil vapor is passed through a moisture separator, the dir
discharge through an in-line particulate filter, and then
through orie of two regenerative blowers, connected in
parallel. The system valving allows for single operation for
each of the blowers. The temperature of the air is increased
by the blower(s) as it is discharged, and continues through
two 55-gallon vapor phase granular activated carbon -
(GAC) adsorption canisters connected in series. The
temperature increase keeps the moisture in the air above its
dew-point, allowing the GAC to remain dry

Automated system operdtions and
telecommunications allow systems to be
operated and monitored remotely, saving
on-site operator costs.
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23 Air Poiltlti'on Control Systems

Independent Equipment Corporation

[EC has designed and provided packaged control systems for various commercial and industrial
facilities. These have included skid-mounted as well as oni-site erected systems for the treatment

of volatile organic compounds, particulate matter; and odors.

- IEC provided complete design engineering, plans and
specifications for an odor control system for an indusirial
compounder of engineering resins. The client had
experienced odor complaints and was under a 30-day
order to abate odars or cease operatzons o

- IEC provided complete deszgn services mcludmg shop
drawings, piping and instrumentation dtagrams and
equipment schedules. Final design included an

_innovative tilted carbon bed, a short-term bypass system
with tray-type carbon filters, and all necessary fans,
valves and conirols. The system was fabricated, installed
and successfully brought online with IEC oversight
within the required 30-day- tzmeﬁ'ame ‘ '

IEC's design of this innovate tilted
carbon eases operdtions &
maintairiance on 'the unit.

Our staff has experience in a variety of air pollution control techniques, including chemical and
particulate scrubbers, cyclones, fabric filters, electrostatic precipitators, catalytic and thermal
vapor phase incinerators, carbon adsorption, and biotreatment. The scope-of-

s_upply for these systems can include any or all of the following components.

Alr strippers and spargers.

Custom polypropylene tanks and ducting.
Fan/separators and wet dust collectors.
Plastic fans, hoods and ducts.

Total room enclosures

Thermal and catalytic oxidizers.

Activated carbon adsorption systems (regeneratlve and dxsposable)

Acid, fume, and special NO, scrubbers (packed bed and ventun systems).

iec-s0g-2.doc
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. 1. Alr flow tf a - indow-mounted
Figure “im':mw" ,

[EC’s equipment inventory includes a portable air stripper/scrubber which can be used for pilot
studies, either as a stand-alone unit or in combmanon with other processes for the treatment of
dnfﬁcult to control air streams. ' :

2.4 . Process Engineering

While the vast majority of IEC’s applications are environmentally-related, IEC has also
performed process engineering, design and supply of packaged and on-site erected systems for
other purposes.

Recent projects have included: recycling and product recovery; solvent dispensing; wastewater
recovery: and large “bench scale™ systems for the treatment and handling of materials ranging
from process wastewater to chemical warfare agents. Many of these systems included the use of
exotic components, multiple safeguards, and duplicity of mechanical and electrical controls, and
were constructed under rigorous quality control standards.
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' As part of a U.S. Army effort to reduce chemical weapon
stockpiles in the United States, IEC designed and built two'
pilot-scale reactor systems for testing various neutralization
reactions for mustard gas and nerve agents. The system
consisted of reactors, remote sampling capabilities,
temperature control, vapor treatment, remote agent and other
reactant feed, and remote capabilities for emergency
response. Due 10 the extreme danger presented by the agent,
access to the system was limited, and remote operation was
required. IEC’s design included motorized valves, PID
controllers, SCRs, variable frequency drives, required

. computer interface electronics, temperature, pressure.and
level measurement instrumentation. Because operatar N
exposure could not be entirely eliminated, the system was
designed ergonomically for operators wearing modified LeveI
A personal protective equipment.

Space limitations in the explosion-proof chamber where the
system was to be placed also presented a design challenge.
LFR developed a five-skid deszgn that allowed the entire
system to fit through the 4’ x 6° doorway.

i s A e s Aok e

The Army has campIeted its last round of test runs using s — —
IEC’s design. They encountered minimal maintenance Innovative 5-skid design allowed this
problems and finished the project with a perfect safety record. system to fit though a 4" x 6° doorway

IE C combmed several aspects of its broad deszgn experzence to asszst a publzcly-traded mtegrated

. czrcuzts (1) manufa' erin expandmg its operations to a new,. Iarger JSacility Four system
dispensing, acetone dispensing; waste solvent collection, and wastewater treatment) wer radically
. redesigned and subsequently mstalled by IEC in the new building to provide increased throughput

increased automation to provide decreased requzred operator attention; mcreased personnel safety, }

improved process economics. IEC process design, system mtegratzon and project management. -

capab ilities have supported the IC manufacrurer s effort to push the systems ﬁ'om a “back-of envelope

- concept to installed, operating equipment. Based on the success of these projects, IEC has begun

' prehmmwy dzscusszons wzth the IC manufacturer for mstallmg similar systems-in another fbczlzty

(Z-propano '
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3.0 CARBON SERVICES

IEC has designed and supplied various capacity liquid and

vapor phase granular activated carbon (GAC) canisters, vessels,

and systems. These have included on-site regenerable vapor
phase systems, disposable liquid and vapor phase units, and
rechargeable liquid and vapor phas_e systems.

Independent Equipment Corporation

IE C provzdes liquid and vapor
vessels of various sizes for -
rental or purchase, Custom-
built vessels are also
" . available. -

IEC can provide bulk quantities of both virgin and regenerated liquid and vapor phase carbon. We
can also provide vacuum and re-beddmg services for spent adsorber vessels, as well as arranging for
“take-back” and “reactivation and return” services of spent carbon classified as either a “non-

hazardous” or as a “hazardoiis” material.

METWTAILIDNIG

IEC can supply rental units for liquid and vapor .
Phase GAC up to 2,000 ib. capacity.

AR | Y
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“and aluminum pressure blower by adjusting the flow control

4.0 PILOT TESTING AND RENTAL SYSTEMS

4.1 Pilot Air Stripper/Scrubber

IEC’s skid-mounted pilot air stripper/scrubber is 4 complete
packaged system designed to be used at the job site to test
treat effluent streams at varying water and air flow rates.. In
the scrubber mode, the unit is useful for evaluating the -
relative effectiveness of additives for optlmlzxng control of
site-specific air contaminants.

The stamless steel tower contains 14 feet of 127 x 15”7

structured packing. The strxpper/scrubber sump hasa capacity
of approximately 40' gallons. Process test conditions can be
varied by adjusting the flows through the stainless steel pump

valves and dampers and observmg the direct read ﬂow
meters.

The liquid throughput can be adjusted from 10 to 25 gpm and the air flow rate can be modified
from 400 to 600 CFM. Flow rates are dependent on total head, static pressure and/or pressure
drop, and valve and damiper settings.

Sampling ports are provided at appropriate locations to determine treatment efficiency.

' 4.2 Soil Vapor Extraction (SVE) System

IEC’s skid-mounted, high-vacuum pump system is designed
to be used for soil vapor extraction (SVE) pilot testing
under actual conditions at the remediation project site. The
SVE system can provide a flow rate of up to 70 ACFM at a
vacuum of 27 inches of mercury.

The skid includes an oil-lubricated vane pump with a 5 HP
TEFC motor; a 30-gallon moisture separator with liquid
level sight gauge, and level switch for pump control; and a
Y HP, progressive cavity pump rated for 7 gpm. The system
includes flow control and sample valves, quick-connect
fittings, temperature and vacuum gauges, and aNEMA 4
control panel.

«’ec-.mq-«#.dec
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The 230/3/60 VAC control panel includes run lights, hand-off-auto run switches for the two
pumps, a high liquid level light and alarm for the moisture separator, a thermal overload light
and alarm, and an alarm reset button.

4.3 . Air Sparge (AS) System

IEC’s skid-mounted, low- to medium- pressure blower system is designed for air sparge (AS)
pilot testing at remediation project sites. The AS system can provide flow rates of 90 to 200 cfm
at corresponding pressures of 100 to 10 inches of water column.

The skid includes a regenerative blower (ring compressor) with a 4.5 HP TEFC motor, inlet and
inline filters, flow control and sample valves, temperature and pressure gauges, and a NEMA 4
control panel.

The 230/3/60 VAC control panel includes run lights, audible alarm, a hand-off-auto run switch
for the blower, and reset, test and silence buttons.

7 : .
;
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5.0 REPRESENTATIVE CLIENTS

IEC is pleased to provide the following list of current clients utilizing our wide range of
engineering services. Additional client names and references can be furnished upon request.

5.1 Consultants

C.A.V. Environmental Services
Capone, Dusz, & Vollmer Environmental
CONsultants -+ - .

Carroll Engineering Corporation
Conestoga-Rovers & Associates
Converse Consultants East ‘

Dames & Moore

Dan Raviv Assomates, Inc

Dresdner Robin Envuonmental
Management, Inc. '

ENSR Remediation And Construction
Foster Wheeler Environmental Corporation

5.2 ' Commercial / Industrial

Airtron Division Of Litton Industries
Alcan Powders & Pigments Co.
Allied Signal Aerospace . -
Barrier Oil Company
Datascope Corp.

Deep Foods

Dock Resins Corp.

Drobach Equipment Rental
Ethyl-M-Chocolates

IBM Corp.

International Flavors & Fragrances
Lipstick Café

5.3  Public / Governmental

Geraghty & Miller, Inc.
Handex of New Jersey, Inc.
Lahti Engineering, Inc.
Living Technelogies, Inc.

Lu Engineers

O'Brien & Gere Engineers. Inc.
OBG Technical Services, Inc.
Prestige Environmental, Inc.
Roy F. Weston, Inc.

S & D Environmental

TAMS Consultants Inc.

Parker Hannifin
Penetone Corporation
Minalex Corporation
Monoco Oil Co.
Nappi Trucking

New Jersey Electric
Rexam Corp.

Riggins Oil Co.
Rodig Manufacturing
U. S. Aluminum Corp.
U. S. Fuji Electric
Vong Restaurant

Amtrak Mechanical Department - Maine Department Of Environmental
Borough Of Quakertown - Protection

GPU Nuclear Corp. ~ ‘Middlesex County Parks Department
iecsogq-S.doc ' ) ) 7
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New Jersey Transit ' ' ' ~ Somerset Raritan Valley Sewerage
New Jersey Turnpike Authonty _ - Authority
Tennessee Gas Pipeline Co. - U. S.Navy

Township Of Morris Sewerage Authority U. S. Postal Service

5.4 Contractors

A.J. Marques

Cherry Valley Construction

Code Environmental Services, Inc.
Inland Pollution Services, Inc.

Interface Services

Johnson Environmental Services
Laidlaw Environmental Services
Lisbon Contractors

McMorrow Construction

Miller Environmental

Moretrench Environmental Services
Oxford Environmental, Inc.

Retech

Republic Environmental Recycling, Inc.
Rollins Environmental Services (NJ) Inc.
Russel Mechanical, Inc.

Samuel Stothoff Co., Inc.

Sevenson Environmental Services, Inc.
Westinghouse Remediation Services
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- - APPENDIX I

- PROJECT ABSTRACTS

iec-s0g-5.doc



Groundwater Treatment System for Removal of Fuel Co'ntaminati_on_' -

Major . . Mobilization and Assembly of - Project IR |
Tasks: Groundwater Treatment System - Managers: . Abraham Platt
' “» Carbon Reactivation Services

Performance - : o Project = : Installation oomplete
Dates:” - 1997 . : Status: _ " Remediation ongomg

IEC, the engineered products division of Levine-Fricke-Recon, designed and built a groundwater treatment
system which was rented by an engineering consultant to remediate fuel contammatlon ata snte ina mlxed
industrial/commercial/residential area 6f New Jersey. '

The system includes. six. plastic 1,000 Ib. capacity liquid phase carbon adsorptlon units, connected two in parallel
with three in series. System piping is skid-mounted between the two rows of adsorbers. Groundwater is treated -
at a rate of 10 GPM to-a maximum of 30 GPM at a pressure rate of 45 psi.* Each of the six carbon units is
enclosed in a “frame” so that each unit can be moved individually by forklift, truck, pallet jack or crane.:

IEC mobilized and re-assembled the unit at the client's site, and provides carbon changeout and regeneratlon
services as required.

dresdner-iec.doe. ' . 1.98




Skid-Mounted Water Treatment and Remediation System

‘Maijor - Design/Build Skid-Mounted -~~~ Project o
Tasks: ' Water Treatment System Managers: - Abraham Platt
Performance 1993 - 300 GPM System Project

Dates; 1995 - 600 GPM System Status: Both systems complete.

In 1993, IEC, the engineered products division of Levine-Fricke-Recon, designed and built a2 300 gpm skid-
mounted groundwater treatment system for a Pennsylvania-based contractor. The system was designed to
remove low levels of volatile organic compounds (VOCs) and sediment from a trench dewatering system ata
sewer construction site. 1EC also provided engineering and supervision to install all components at the job site.

The original system consisted of g e

e

a 6,000 gallon coalescing-type -
oil/water separator (OWS), two §
hp submersible pumps (located
in the clear well of the OWS),
three bag filter housings
(connected in parallel), and six
2,000 Ib. capacity liquid phase
granular activated carbon (GAC)
adsorber vessels connected -
three in parallel with two in
series. ‘ :

In 19985, the original system was
modified to a 600 gpm flowrate
with components leased from
IEC. The modifications included
changing the OWS use to a
collection/sedimentation/transfer
tank, replacement of the - : ‘- X :
submersible pumps with a 20 hp — . e A e
TEFC centrifugal transfer pump, and adding nine bag filter housings-and six 2,000 Ib. capacity fiquid phase GAC
adsorber vessels. The control panel was also modified and a 20 hp motor starter was added to operate the -
system. . -

D e

e B

| The modified system treated groundwater as follows: the water was drawn from a dewatering trehch using the |

contractors trash pump, to the 6,000 gallon sedimentation tank; water was then pumped through either of two
filtering streams consisting of six bag filter housings, connected in parallel. The filtered water was then treated by
GAC prior to discharge. The GAC treatment consisted of twelve 2,000 Ib. capacity adsorber vessels connected -
six in parallel with two in series. The piping and instrumentation for this system included bleed and sample valves,
flow control and block valves, pressure gauges, differential pressure switches, a pressure release valve, a rupture
disk, and a totalizing flow meter. ’ ' T ‘ v S

In both instances, treated water was discharged from the GAC vessels to the publicly-owned treatment warks. |
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- Construction and Installation of a Sorl Vapor ExtractlonIBloVentmg System

'.Major o _ , o Project . . '
Tasks: '~ e Construction and Installation =~ Managers: .Christopher J. Wojtowio—z, EIT
Perfon'nance e - Project - System installation complete.

Dates: 1997 - - Status: - Operation in progress.

IEC is the contractor for the final design and constructlon of a 120 SCFM ‘Soil Vapor Extractron (SVE) system and
50 SCFM BioVenting system located at a New Jersey county facility's heavy equipment garage.- The original
system desrgn which was done by another firm, was modified by IEC to:make the system perform more -
effectively. L ,

The basic construction of the system includes three (3)
vapor extraction wells, five (5) muiti-level monitoring
points (3 zones per point), pre-cast concrete well
manholes, cast-in-place concrete foundations, and a
one-story pre-engineered steel building to house the
treatment equipment and contr‘ols ‘

Some of the system features include a Programmable
Logic Controller (PLC) and an Autodialer that can
transmit any alarm condition(s) to a remote computer.

The SVE System is desrgned to remove gasollne components '
(petroleum hydrocarbons, benzene; toluene, e ethylbenzene, and total
xylenes) from the soil in an existing underground storage tank area.
The soil vapor is drawn from three extraction wells instalied at the job
site with a combined total maximum flow rate of 120 cubic feet per
minute (cfm). The soil vapor is passed through a moisture separator.
Water collected in the moisture separator is pumped to-a ‘water -
storage tank which has a sight gauge type level indicator. When .
required, water collected in this tank is removed manually. The drain
valve provided near the bottom of the tank can be used to take a water
_sample for laboratory analysrs

The air discharge from the moisture separator passes through an in-
line particulate filter and then through one of two regenerative blowers,
connected in parallel. The system valving allows for single operation:

for each of the blowers. The air temperature is increased on the
discharge side of the blower and continues through one 55-gallon size

: vapor phase granular activated carbon (GAC) adsorption canister. The -
two camsters are connected in senes A hlgh air pressure switch senses air pressure at the canister’s inlet
manifold. A sample valve i is Iocated on the camster’s drscharge manifold, prior to the dxscharge stack

The GAC adsorbs the volatile gasollne components from the air stream by a mass-transfer process GAC beds
eventually become “spent”, and require periodic change out. The system uses carbon canisters in series so that
when "breakthrough" —an increase in volatile component concentratrons leaving the first stage carbon canisters—
occurs in the first or "Iead" drums, the second or "polish” drums continue to adsorb the volatlle components. .

‘ mrdcnne—iec.doc
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Regular samphng (using the sample valves provided) will
determine when breakthrough has taken place. Each -
carbon bed is self-contained within 2 DOT-rated and’
transportable 55-gallon steel drum. When required, spent
canisters are removed from the system and replaced with
fresh canisters. :

Spent canisters are shrpped off site to an US EPA RCRA
Part "B" approved treatment, storage, and disposal facility
for reactivation of spent GAC. Serviced canisters are then
returned to the site for future use at the next change out
cycle : L

Normal operatron for the soil vapor extraction system is by automated control with regular operatlon and
mamtenanoe checks by the system operator .

?
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_Potable Groundwater Treatment System

Major - . Design/Build Groundwater  ~  Project S
Tasks: - . Treatment System =~ Managers: Abraham Platt
Performance o Project |

Dates: = - 1997 Status: Complete

When an aluminum extruding facility in New Jersey discovered that its well water was contammated thh
chlorinated soivents, IEC was contracted to design, build and S
install a potable groundwater treatment system.

IEC designed a system which incorporates ultraviolet
disinfection, particutate filtration and carbon adsorption to treat
up to 7 gallons per minute of groundwater. Raw water is: pumped
through a ten-micron partsculate filter, and then through two
stages of granular activated carbon (GAC), resulting in the _
removal of approximately 99% of the volatile organic compounds
(VOCs) from the groundwater. The ultraviolet disinfection unit
destroys bacteria. The two stage carbon filtration ensures that
when “breakthrough” occurs in the first stage, the second stage -
will continue to clean the water until spent carboncanbe
replaced. Sample valves are located between carbon beds so
that the water can be sampled and analyzed to determme when
breakthrough occurs. ' v

All piping, valves and gauges are mounted on a vertical,
stainless steel rack between the carbon vessels so that controls
can be easily accessed by an operator standing on the ground.-

The GAC adsorbs volatile chiorinated hydrocarbon compounds
from the groundwater by a mass transfer process. The carbon -
beds absorb these components until an equilibrium condition is
reached for adsorption of each organic compound present in the
water. The amount of each compound absorbed per pound of carbon wnll vary from compound to compound ‘The
GAC beds eventually become “spent” and require periodic changeout :

The 1EC system allowed the facility to safely use its well water as a d_ri_nking s.upbly for its émployees.
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 Groundwater Treétm’ent SyStéms ata U.S. Navy Installation

- Major . ‘e Groundwater Treatment System Project :
Tasks: - Trailer-Mounted Soil Vapor - - “.Managers: - - Abraham Platt
- Extraction and Air Sparge System : ' e
« Trailer-Mounted Air Sparge System

Project Design, build, & installation

Performance : -
Dates: E 1995-Present ' o Status: complete. Startup of systems in
- RS progress. ' :

IEC, the engineered products division of Levine-Fricke-Recon, has provided designlbuild sérvic'eé for thfée

groundwater treatment systems at a U.S. Navy installation in New Jersey.

As a subcontractor to the client’s consultant, IEC designed and supplied major equipment and auxiliaries for
treating flows of up to 250 gpm of groundwater containing organic contaminants including trichloroethylene; 1,2-
dichloroethylenes, tetrachloroethylene, xylenes, toluene and ethyl benzene in individual concentrations up to-
about 35,000 ppbw. IEC supplied a two-stage air stripper, air heater, variable speed blower, two (2) 2000-pound
vapor phase granular-activated carbon (GAC) adsorber vessels and two (2) 10,000-pound liquid phase GAC.
adsorber vessels, pumps, flow meters, control instrumentation, O8M manual and startup assistance. Several -

“clones” of the 'system were later built at the same facility based on the IEC system design.
Based on the success of the earlier system; IEC was asked to des_ign and build th additional sysfems vin 1997.

) ' IEC supplied a trailer-mounted soil
L vapor extraction (SVE) and air

- sparge (AS) system to remove
gasoline components and chlorinated
hydrocarbons from the sail in one -
area of the facility. The system is
housed in a two-area trailer, which
includes a rated (explosion proof)
and a non-rated area. The SVE
portion of the treatment trailer rated
area draws a maximum of 200 CFM
at an applied vacuum of 40 inches of
water column from two extraction
wells. The extracted air passes -
through a moisture separator, an in-
line particulate filter, a regenerative
blower where the air temperature is
increased, and then through four 55-

: o - gallon GAC adsorber drums

connected two in series with two in parallel prior to discharge to atmosphere. The AS portion of the trailer is in

the non-rated area and delivers a total of 60 CFM at 20 psi to up to four AS wells. The pressurized air is supplied

by a dual stage rotary vane compressor with inlet particulate filters. The systems are operated by automated

control, with regular operation and maintenance checks by the system operator.

navaldir-iec.doc 1.98




sparging well is controlled by a flow control valve and

IEC also provided a trailer-mounted AS system for
use at another location at the facility. The system
supplies air to the sub-surface soil at a maximum air
flow rate of 150 cubic feet per minute at an apphed
pressure of 15 pounds per square inch. The air is
supplied by a positive displacement rotary air blower
with an inlet particulate filter, and is distributed
through a manifold that branches inside the trailer into
two individual headers. Each header provides ait flow
to six proposed air sparging wells. Air flow to each air

is measured by an in-fine flow meter located in each’
well casement. The system is operated by
automated control, with regular operation and -
maintenance checks by the system operator.

Both trailer-mounted systems can easily be moved and
used at different locations throughout the site onoe cleanup
is completed at the mnt:al s:tes

navalair-iec.doc 1.98




‘Trailer-Mounted Groundwater Remediation System for Removal of Petroleum
Hydrocarbons and Gasoline Components S
Major .- « Engineering and design of . Project .. - Abraham Platt
Tasks: . trailer-mounted groundwater Managers: - =~ Christopher J. Wojtowicz, EIT
: : - remediation system . . v
. « Assembly and installation of
system - =
« Installation of groundwater wells
and pumps R
« Carbon reactivation services

Performance 1886 - Design phase . "~ Project Design and installation complete.
Dates: = . . 1996 - Installation phase - - Status: Carbon service ongoing. '
o 1997 - Carbon Reactivation S
Services ’

'IEC, the engineered products division of Levine-Fricke-Recon, was retained by an‘enVirorifnental co‘risuuant to

provide the design engineering, and later to build and install, a trailer-mounted groundwater remediation system
for use at a highway site in New Jersey. The system is designed to remove petroleum hydrocarbon and gasoline
compounds from groundwater contaminated by leaking underground storage tanks containing gasoline and diesel
fuel. o _

Water to be treated is drawn, by submersible pumps, from
five recovery wells (one pre-existing, and four instailed by
IEC). The total design flow for the five wells'is 35 gallons per
minute (gpm). Water is piped to the trailer, where it flows
through individual flow meters to a two-stage oil/water
separator (OWS) & holding tank. Free product, if present,
floats to the top of the OWS tanks and flows by gravity into a
30-gallon recovered product tank wheh manual decant valves
are opened.  Normal flow of process water is by gravity
overflow from the OWS tank to a steel transfer tank and is -
pumped through two filter housings to an air stripper tower.
The off-gas from the stripper passes through a moisture
separator prior to treatment by three 2,000 Ib. vapor phase
granular activated carbon (GAC) adsorber vessels. The
effluent from the stripper sump is pumped through one of two
filter housings connected in parallel prior to treatment by two
2,000 liquid phase GAC adsorbers connected in series.
Treated water leaving the system is pumped into a re-
injection field near the trailer.. The treated water then enters
the natyral groundwater flow, pushing contaminated water
toward the recovery wells to repeat the treatment flow cycle.

Water flowing out of the prefilters flows outside the trailer to
the top of an air stripper (A/S), which is located outside.of and
next to the trailer. The A/S is filled with structured packing
(mass transfer) material. Water flows down through the
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* packed bed by gravity. Ambient air is drawn through an inlet filter/silencer and is forced upward (i.e. counterfiow)

through the packed bed. The packing provides a large amount of surface area to allow a thin water layer to form;
The'water layer interacts with or is aerated by the upward air flow. - As the air flows past the water, volatile

* organic compounds transfer (hence, the term."mass transfer") from the water into the air. The water flows down

into the stripper sump; where a submersible pump pumps the water back into the trailer into a second set of bag
filter housings. o . - ’

The GAC adsorbs volatile petroleum hydrocarbon and gasoline compounds from liquid and vapor streams by
forming a bond between the VOC molecules and adsorption "sites” in the micropore structure of the activated
carbon. The carbon beds will coritinue to adsorb VOCs until an equilibrium condition is reached for the -
adsorption of each compound. The amount of each compound to be adsorbed per pound of ¢arbon will vary from
compound to compound, and will vary by the concentration of a given compound in the liquid or vapor stream. ‘

The GAC beds will eventually become "spent” and will require periodic change out. A bed becomes spent when
"break-through” occurs. Breakthrough is measured by an increase in VOC concentrations leaving the first stage
(i.e. lead) GAC adsorber vessel. Regular sampling (using the sample valves provided) will be required to .
determine when break-through has taken place on the lead liquid phase GAC vessel. The solid state GC will
provide data on break-through in the vapor phase GAC vessels. One spare each of a liquid and vapor phase
GAC adsorber vessel are located in the storage end of the trailer. ' .

This remediation system uses carbon vessels in series so that when break-through occurs in the first or “lead"
vessel, the second or third "polish” vessels continue to adsorb the volatile organic components. When required,
the spent vessels are removed from the system. The previous polish bed (which is partially spent) is reconnected
using flexible hoses to become the new lead bed. Fresh vessels are then connected as the new polish vessels.

Spent vessels are shipped off site to an US EPA RCRA Part "B" approved tfeafment, storage, and dlsposal
facility for reactivation of the spent GAC. Serviced vessels are then returned to the site for future use at the next
change out cycle. S
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~'Shed-Mounted Soil Vapor Extraction System

‘Major ~ .+ Design/Buiild Soil Vapor - Project - Abraham Platt
Tasks: -+ Extraction System' ' - Managers: Paul R. Fischer, EIT
L » Carbon Reactivation Services ’ : B

Performance o '  Project System installation complete. In
Dates: . - 1996 Status: operation by owner. E

|EC, the engineered products division of Levine-Fricke:Recon, designed and built a shed-méunted soil vapor
extraction (SVE) system to remove chlorinated hydrocarbons from the soil in a former above-ground storage tank
area at a New Jersey manufacturing facility. R o ' L R

The soil vapor is drawn from several extraction wells at a combined total maximumn flow rate of 300 cubic feet per
minute (cfm) at an applied vacuum of 50 inches of water column. The soil vapor is passed through a moisture
separator. Water collected in the moisture separator is. pumped to two (2) water storage tanks. These tanks are
connected and have a common sight gauge type level indicator. When required, water collected in these tanks -
can be removed manually. A drain valve provided near the bottom of the tanks can be used to take a water -
sample for laboratory analysis. ' '

The air out of the moisture separator passes through an in-line particulate filter and then to a regenerative blower,
where its temperature is increased, and continues through six 55-gallon size vapor phase granular activated
carbon (GAC) adsorption canisters. The canisters are connected three in parallel with two in series. Sample
valves are located between stages. A low air pressure switch senses air pressure at the base of the stack to
insure proper air hose connections and system air flow. -' :

The GAC adsorbs volatile chlorinated hydrocarbon components from the air stream by a mass-transfer process.
GAC beds eventually become "spent”, and require periodic change-out. The system uses carbon canisters in
series so that when "breakthrough"—an increase in volatile component concentrations leaving the first stage
carbon canisters—occurs in the first or "lead” drums, the 'second.or "polish” drums continue to adsorb the volatile
components. Regular sampling (using the sample valves provided) will determiine when breakthrough has taken
place. Each carbon bed is self-contained within a DOT-rated and transportable 55-gallon steel drum. When
required, spent canisters are removed from the . e - :
system and replaced with fresh canisters. ‘ g

B, ) ) ML T

Spent canisters are shipped off site to an US EPA
RCRA Part "B" approved treatment, storage, and
disposal facility for reactivation of spent GAC.
Serviced canisters are then retumed to the site for
future use at the next change out cycle.

Normal operation for the soil vapor extraction system
is by automated control with regular operation and
maintenance checks by. the system operator.
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‘Multiple System Design, Installation and Start-up 'for‘a‘n Ihtegrated Cir‘cUitS
Manufacturer, New Jersey I . S

_ System Conceptualization ~ Project Joanne J. Scully, PE, CIH

Major . _
Tasks: o Design Package Devélopment - Managers: Paul R.Fischer, EIT
: ' ¢ Procurement, Installation & Start-up - S -
o O &M, Detailed Operator SOP’s, and
Safety Documents =~ .
Performance 1996-1997 o Project
Dates: .~ P

Status: Packaging/Installation Qngoing

IEC, the engineered products division of Levine-Fricke-Recon, cdmbined several aspects of its broad design

- experience to assist a publicly-traded integrated circuits (IC) manufacturer in expanding its operations to a new,

larger facility. Four systems (2-propanol dispensing, acetone dispensing, waste solvent collection, and
wastewater treatment) were radically redesigned and subsequently installed by IEC in the new building to provide:

 Increased throughput v )

* Increased automation to provide decreased required operator attention
¢ Increased personnel safety

e Improved process economics

IEC’s process design, system int_ggratio_n-. and project management capabilities have supported the IC
manufacturer’s effort to push the systems from a “back-of-envelope” concept ‘to installed, operating equipment.

The 2-propanol and acetone dispensing systems allow clean-room technicians to have solvent on tap, where it is
needed. Solvent carboy handling is efiminated along with the production inefficiencies and safety hazards they
present. These systems feature automatic dispense tank switching, automatic filter selection, automatic venting
(including fail-safe vent-valve positioning), and hazard area electrical isolation. :

The waste solvent collection system captures used solvents from various sources in the new building. The
solvents are segregated by chemical make-up and stored to be reclaimed on-site. When enough solvent has
accumulated, an operator dispenses the waste solvent to an appropriate container via air pumps and load cells
provided with the system. The load cell is monitored by a PLC to prevent overfilling of the container. -

The wastewater system removes solid particles of gallium arsenide. The system uses various settling and
filtration steps before discharging the water. The settling tank-bottoms are drummed for further seftling, then
decanted to the head of the system. The drums are then moved to a dryer, where the gallium arsenide is dried to
a paste-like consistency. ' : .
Based on (e success of these projects, IEC has begun preliminary discussions with the IC manufacturer for
installing similar systems in another facility. - A ' C
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Design and Assembly of Trailer-Mounted Groundwater Treatment System o

" -Major . -« Design/Build Groundwater. - Pro;ect ' o -
Tasks: =~ Treatment System : ' Managers: _ Abraham Platt
R « Carbon Reactivation Services - : S

Performance . | Project
Dates: -~ 1996 ' Status: Comp!,ete

IEC, the engineered products dlvusxon of Levine:Fricke:Recon, desrgned and built a traller-mounted groundwater '
treatment system for a remediation contractor to remove gasoline (BTEX) and chlorinated hydromrbon
compounds from groundwater at vanous _sutes The system is contained in a 48’ x 102" van-type traller

Groundwater is drawn into-a 500 gallon equalization tank, and pumped throtigh a bag filter housmg and thento a
plastic low-profile air stripper at a maximum rate of 22 GPM.. The water flow is measured by an instantaneous
flow meéter prior to the stripper. The air stripper is a tray type stripper containing three trays. Ambient air from_the
trailer is aerated through the water to remove the volatile components from the groundwater stream. The treated
water from the stripper is pumped through a sand filter, followed by four liquid phase granular activated carbon
(GAC) adsorption vessels. The GAC vessels are connected two in parallel with two in series. Sampling valves -
are strategically piaced so that water can be obtained anywhere in the treatment system for Iaboratory analysrs to
determine the effectiveness of the treatment system or of an individual process step

Air exiting the stripper passes through a regenerative blower where its temperature is lncreased and continues
through four 55—gallon sized vapor phase GAC adsorption canisters connected two in series with two in parallel.
Sample valves are located prior to and between stages similar to the liquid phase portion of the system noted
above.

The liquid and vapor phase GAC adsorbs volatlle hydrocarbon components from ‘the treatment stream by a mass
transfer process. .

The GAC beds will eventually become "spent™ and will require periodic change out. A bed. becomes spent when
“breakthrough” occurs. Breakthrough is measured by an increase in volatile component concentrations leaving
the first stage carbon vessel(s).” Regular sampling- (usmg the sample vaives provnded) will be reqmred to
determine when breakthrough has taken place.

The spent GAC is removed for transportatlon for offsite dlsposal via thermal regeneratron and replemshed with
fresh GAC or GAC adsorber drums
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Skld-Mounted Vapor Phase GAC System

‘Major - : . Desagn/Bqud Skld—Mounted -~ Project

Tasks: . - Vapor Phase GAC System Managers: ' Abraham Platt
Performance . . Project . : o
Dates: - 1986 . : Status: Complete

IEC, the endineered products division of Levine-Fricke-Recon desagned and built two skld-mounted vapor phase _

GAC systems for-the removal of volatile organic compounds (VOCs) in air. The systems were rented by a

remediation contractor for use at a Pennsylvania Superfund site.

The two systems include one rated for 6, 000 CEM with 10,000 pounds of vapor phase granular activated carbon
(GAC) and the other rated for 350 CFM with 1,000 pounds.of vapor phase GAC. The air treated by these GAC
adsorber vessels is drawn from the interior of a building being renovated. For the 6,000 CFM' system, the air is
drawn through a large roll-off type GAC adsorber vessel by an induced draft blower with:a 25 HP motor. For the
350 CFM system, the air is drawn through a rectangular, 550 gallon capacity, adsorber vessel by an mduced draft
fan with a 5 HP motor.

The filtered air from the blower on €ach system is discharged vertically, at approxlmately eight feet above grade
through one duct on the large system and another on the small system. The connectxons to the GAC vessels are
made with ﬂexnble PVC hose.

The 6,000 CFM system was centrally located in the building to address ventllatlon of the entire area while the
more portable 350 CFM system was used to address local ventilation.

—
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| Skid-Mounted pH Neutralization System at an Electronics Manufactunng Fac:llty

“Major. . gDeSIQn[B_UIId_ Skid-Mounted Pro;ect , . _
Tasks: -~ - Components forpH . © . . Managers: - . Abraham Platt
R Neutralization System’ ' L

Performance , o Project |
Dates: . 1995 _ B Status: Cpmplete :

IEC, the engineered products division-of Levine-Fricke-Recon, designed and bunlt a fully transportable sktd-
mounted unit for a pH neutralization syster at an electronics manufacturing facmty operated in New Jersey by an
aerospace manufacturer. :

IEC’s unit was connected to equipment and controls already at the site to make up a pH neutralization system,
designed to neutralize influent to a 1,500 gallon storage tank. In addition to the storage tank, IEC provided one
1,500 gallon mixing tank, one 300 gallon acid storage tank, an acid feed pump, a mixer; and two discharge
pumps, as well as all required piping and valves. Acid for rieutralization purposes is stored in the 300 gallon
polyethylene tank, and fed to-the mixing tank by an electronic metermg pump

The mlxmg tank is supplied with an electric mixer ﬁtted wnth propellers The tank is desngned and fabncated with a
300-gallon still-well for level instrumentation and four internal baffles to assist in the mixing process. The tank is
fitted with a standard 16" manway, a flanged coupling for the mixer, two inspection openings, and full NPT
couplings for process water inlet, treated water outlet, vent, overflow, drain, acid feed and for the pH probe.

The acid feed tank is fitted with a standard 16” manway, full NPT couplings for acid mlet and outlet, clean water
mlet overflow, drain, vent and the level probe.

The treated water outlet of the mixing tank is connected to two discharge pumps which are piped in paralu so
that either or both pumps can be used. The pumps are piped with isolation/control vaives, check valves and
unions on both sides for easy pump mamtenance A common outlet is provided for the owner’s connection to
further treatment or discharge.
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Skid-Mounted.Decon Water Treatment System for Removal of PCBs and VOCs

Major =~ -« Design/Build Skid- Mounted . Project -

"Tasks:. - . Water Treatment System g Managers: - Abraham Platt
Performance S Project S
Dates: = 1997 , e Status: Complete

IEC, the engineered products division of Levine-Fricke-Recon, was retained by a remediation contractor to design
and build a skid-mounted water treatment system. - The system was designed to remove low levels (ppb to low
ppm range) of polychlorinated biphenyls (PCBs) and other trace VOCs from water used o decontamlnate (decon)
the contractor's equipment being used at a New Jersey job site. owned by a surface coatlng firm, .

Normal operatlon for the decon water treatment system is by manual operator control as specuﬁed by the
owner/operator. Contaminated decon water is delivered to the system via centrifugal transfer pump which draws
water from the accumulation tank or as directed by the operator.  Water enters the system at'a maximum flow-
rate of ten to twelve gallons per minute (GPM). The flow-rate can be adjusted at the dlscharge of the transfer
pump by using the flow control valve.

Water is delivered to the first bag filter housing which contains a 100 ficron filter bag Water contlnues -on to the
second bag filter housing which contains a 50 micron filter bag, a third bag filter housing which contains a 25
micron filter bag, and a fourth bag filter housing which contains a 5 micron filter bag. Ball valves are provrded on
the outlet of each of the bag filter housing to allow the operator to adjust the maximum system flow rate and to
switch filter housings when the pressure drop across that housing gets too high. - :

The filtered water then passes through the liquid-phase granular activated carbon (GAC) bed to remove the
contaminants dissclved in the liquid phase. The GAC bed is connected in series to allow the operator to sample
between the f‘lter housings’ and the GAC bed. v

A pressure relief valve (PRV) is Iocated before the inlet to the GAC bed to mamtaln the inlet- pressure to the 55-
gallory GAC canister at or below the 12 psig maximum pressure rating.- Any system inlet pressure in excess of 12
psig is relieved by diverting part of the water flow through the PRV back to the aocumulatton tank.

Vent and sample valves throughout the system allow for venting air from the water lines dunng start-up These
valves also allow water samples to be taken at the inlet to the first filter housing, between the filter housmgs, and
after the last filter housing and priors to the GAC bed, and at the outlet of the GAC bed.

Pressure gauges located throughout the system allow the operator to deterrmne pressure drops across all system
filters and GAC beds. : .
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Desugn Upgrade for Water Treatment System at Truck Washlng Facullty

- Major e Engmeenng/Des:gn Services - " Project ,
Tasks: « Carbon Reactivation Services Managers: _ Abraham Platt
Performance : o Project o : _
Dates: - 1995 : S Status: - Complete

IEC, the engineered products division of Levine-Fricke:Recon, provided engineering and design services for an
upgrade of a water treatment system treating wash water at a truck washing facility in New Jersey. The system
was designed to remove petroleum hydrocarbon compounds and other volatile and semi-volatile organic
compounds from the wastewater. The treatment system has two (2) separate treatment streams. The first
collects free product from the surface of the water in the center section of a clarifier & sedimentation tank using
an adjustable floating oil skimmer with a maximum collection rate of 44 gpm. Free product is pumped to a 300-
gallon vertical oil/water separator (OWS) using an air-operated. dlaphragm pump. Recovered light non-aqueous
products form a layer at the top of the OWS and remain there until removed by gravity through an oil decant -
valve. The recovered product is directed to drums or a product recovery tank by the operator Water flows out of
the OWS by gravity back to the center section of the clarifier & sedimentation tank. - : ‘

The second treatment stream (the "adsorption" section) draws water from the existing clarifier & sedimentation
tank at a maximum flow rate of 10 gallons per minute (gpm). Water is removed from the upper layer of the tank
by a submersible transfer pump The water is pumped through a bag fi lter housing which removes partlculat&s
greater than 10 micron in size.

The water exiting the filter housing passes through two 55-gallon liquid phase granular a_ctivated carbon (GAC)
adsorption vessels to remove the volatile and semi-volatile organic components from the fitered washwater -
stream. The vessels are connected in series. Sample valves and pressure gauges are located between stages.
The carbon beds will adsorb compounds with an affinity for adsorption on GAC until an equilibrium condition is
reached for adsorption of each compound. The weight of each compound to be adsorbed per pound of carbon
will vary by compound and concentrations ofa given compound in the washwater stream.

The treated water then flows' thfoUgh a totalizing flow meter and-a flow oontrol valve pnor to dlschérgé From this
point, water flows by gravity to the POTW connection. A flooded samphng valve is provuded inthe gravnty flow
section of the discharge piping.

The GAC beds require periodic change out when they become spent” .A bed becomes spent when
"breakthrough" occurs. Breakthrough is measured by an increase in organic component concentrations leaving
the lead carbon camster Regular sampling (using the sample valves prowded) will be requured to- deterrnlne
when breakthrough has taken place . :

This system uses carbon canisters in series so that when breakthrough occurs in the ﬁrst or "lead" vessel, the
second or "polish” drum continue's to adsorb the organic components.. Each carbon bed is self-oontalne_d within a
DOT-rated and transportable 55-gallon steel drum. :
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